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10.0 SITE-SPECIFIC EVALUATIONS 

Remedial Investigation 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

This section presents wetland-specific evaluations for nature and extent, fate and transport, and 

ecological and human health risk assessments. Methods used to perform the analysis are presented 

in Sections 5, 6, 7, 8, and 9. Conclusions and recommendations are presented in Section 11. 

10.1 WETLAND 64 

10.1.l Site Description 

The Wetland 64 complex is an approximately 41 acre area located south of the boat docks on the 

western shore of the NAS Pensacola Yacht Basin. For the Site 41 RI, the Wetland 64 

investigation incorporated several areas surrounding the NAS Pensacola Yacht Basin, to include 

Wetland 64 on the southeast shore of the Yacht Basin, the open water area of the Yacht Basin, and 

Wetlands 7 and 8. Wetland 7 encompasses the downstream end of the tile-lined storm water 

conduit (Wetland 6) that drains into the Yacht Basin. Wetland 8 includes the western shore of 

Magazine Point. Site 11 is adjacent the area of investigation to the southwest. Sites 12 and 26 

are nearby, also to the southwest. Sites 32, 33, and 35 (Operable Unit [OU] 10) are southeast, 

on Magazine Point. The western shore of the Yacht Basin is also home to the NAS Pensacola 

Yacht Club. A concrete seawall exists along this portion of the shoreline, from which 

several docks extend into the Yacht Basin. Numerous boats are docked in this area. The 

western shore of the Yacht Basin also contains buildings, a paved parking area, a fenced area for 

boat storage, and road access. The eastern bank of the Yacht Basin remains relatively 

undisturbed. 

The open water portion of the Wetland 64 complex is approximately 20 acres in size ranges from 

about 2 to 15 feet in depth, and 600 to 900 feet wide. Sediment in this area is highly organic, with 

TOC levels detected up to 20 % . The dominant foliage of wetland areas along the banks of this 

complex is black needlerush (June us roemerianus). Wetland 6 drains storm water runoff from the 
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fonner Chevalier Field area, where the Naval Air Technical Training Center (NATTC) is 

currently located, along with the area surrounding the NAS Chapel. 

Wetland 64 is of concern because it is close to Sites 11, 12, and 26, and the drainage pathway of 

Wetland 6 passes several other IR sites before reaching Wetland 64. 

IR sites potentially affecting Wetland 64 include Sites 11, 12, 26, 32, 33, and 35. From the 

late 1930s until the early 1950s industrial waste was disposed of and burned at Site 11 

(North Chevalier Disposal Site). Site 12 (Scrap Bins) was active from the early 1930s through the 

1940s, as an area where wet garbage was deposited in receptacles. Site 26 (Supply Department 

Outside Storage) was a storage area for industrial chemicals from before 1956 until 1964 

(NEESA, 1983). Sites 32, 33, and 35 (OU 10) include the fonner industrial waste sludge drying 

beds, the wastewater treatment plant ponds, and various solid waste management units of the 

fonner Industrial Wastewater Treatment Plant (IWTP) (NEESA, 1983). Metals, volatile organic 

compounds, and base/neutral and acid extractable compounds have been detected at OU 10. 

Because of the closure of industrial operations at NAS Pensacola during BRAC, the 

wastewater treatment plant changed from industrial to domestic operations in 1998. 

10.1.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-1-1 denotes 

the Phase IIA Wetland 64 sampling locations. 

Sediment 

Twenty-three metals were detected in Wetland 64 sediment samples. Nine of these arsenic, 

cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc exceeded sediment 

benchmark levels. Seven arsenic exceedances ranged from 9.8 ppm to 17 ppm. 

Fourteen cadmium exceedances ranged from 1.6 ppm to 38.6 ppm. Twelve chromium 

exceedances ranged from 78.2 ppm to 1,610 ppm. Eleven copper exceedances ranged from 

29.4 ppm to 255 ppm. Founeen lead exceedances ranged from 31.9 ppm to 634 ppm. 
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Twelve mercury exceedances ranged from 0.15 ppm to 0.88 ppm. Three nickel exceedances 

ranged from 18.6 ppm to 27.1 ppm. One silver exceedance occurred at sample location 6403 

(5.1 ppm). Nine zinc exceedances ranged from 145 ppm to 481 ppm. Fourteen pesticides were 

detected in Wetland 64 sediment samples, including DDT and its metabolites, aldrin, dieldrin, 

endosulfan I/II, endrin/endrin aldehyde, heptachlor, alpha/gamma-BHC, and alpha/gamma­

chlordane. Only one 4,4'-DDD sample (140 ppb at location 6402), and two 4,4'-DDE samples 

(72 ppb and 78 ppb at locations 6402 and 6403) exceeded basewide levels for these parameters. 

Other pesticides exceeding appropriate sediment benchmark criteria included dieldrin, endrin, 

gamma-BHC and alpha/gamma-chlordane. At locations 6402 and 6403, alpha-chlordane 

(7.1 ppb and 10 ppb) and gamma-chlordane (3.7 ppb and 8.5 ppb) exceeded benchmark levels. 

Five dieldrin exceedances ranged from 0.79 ppb to 3.3 ppb. Three endrin exceedances ranged 

from 3 .8 ppb to 8.0 ppb. A single gamma-BHC concentration at location 6404 (1.6 ppb) exceeded 

its benchmark level. Two PCBs were detected in Wetland 64 sediment samples, including 

Aroclors 1254 and 1260. Five Aroclor 1254 exceedances ranged from 29 ppb to 370 ppb, while 

four Aroclor 1260 exceedances ranged from 23 ppb to 50 ppb. Twenty-seven SVOCs were 

detected, many of which were high- and low-molecular weight PAHs. Twelve PAHs exceeded 

sediment benchmark levels: acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, 

benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, naphthalene, 

phenanthrene, and pyrene. 

At locations 6401 and 6405, acenaphtnene (120 ppb and 230 ppb) and anthracene (230 ppb and 

330 ppb) exceeded sediment benchmark levels. Acenaphthylene also exceeded its benchmark level 

at location 6405 (90 ppb). Nine benzo(a)anthracene exceedances ranged from 120 ppb to 

1,400 ppb. Nine benzo(a)pyrene exceedances ranged from 120 ppb to 910 ppb. Nine chrysene 

exceedances ranged from 130 ppb to 1,500 ppb. A single dibenz(a,h)anthracene exceedance 

occurred at location 6401 (25 ppb). Thirteen fluoranthene exceedances ranged from 120 ppb to 

5,700 ppb. At locations 6401 and 6405, fluorene (160 ppb and 210 ppb) and naphthalene 
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(56 ppb and 71 ppb) exceeded benchmark levels. Nine phenanthrene exceedances ranged from 

100 ppb to 2,800 ppb. Eleven pyrene exceedances ranged from 190 ppb to 4,600 ppb. The 

phthalate ester bis(2-ethylhexyl)phthalate was also detected above its benchmark level at 

location 6408 (220 ppb). The VOCs detected were acetone, carbon disulfide, chlorobenzene, and 

methylene chloride. Acetone and methylene chloride are common laboratory contaminants. 

Table 10-1-1 shows the Wetland 64 Phase IIA sediment sample results including the frequency of 

detection, range of detected concentrations, and average detected concentration. Table 10-1-2 

compares detected concentrations at each sample location to sediment benchmark levels, and lists 

calculated HQs for each parameter. An explanation of the HQ calculation is provided in 

Section 7. Only the detected parameters with benchmark levels are presented in Table 10-1-2. The 

HQs will be further discussed in the ecological risk section. 

Parameter 

Inorganics (mg/kg) 

Aluminu:ii (Al) 

Antimony (Sb) 

Arsellii: (As) 

Barium (Ba) 

Berylli\lin (Be) 

Cadmium (Cd) 

Calcium (Ca) 

Chrqmium (Cr) 

Cobalt (Co) 

Copp<:r (Cu) 

Iron (Fe) 

·Leaa'rf'DJi\ ; . '· 
.. ttf,,~,'ll.; ' 

Magnesium (Mg) 

~-a~~~y:·· .. ·· 
Mercury (Hg) 

Table 10-1-1 
Phase IIA Detected Concentrations in Wetland 64 Sediments 

Frequency of Range of Detected 
Detection Concentrations 

24/24 28.9 - 26800 

4/10 0.19 10.8 

19/24 0.16-18.7 

22/24 0.35. 1280 

10/24 0.11 - 1.3 

22/24 0.19 - 38.6 

22124 64.4. 6630 

24/24 0.55 - 1800 

15124 0.13-9.4 

22124· 0.74- 255 

24/24 26- 38200 

'~!~ .. ~IQ~~ •()34 
•'', 

24/24 47.1-9390 

-".'.~-
,c:l24nif> 

'. ''·L-._i;,:"" ... '•· t 

14123 0.1- 0.88 
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Average Detected 
Concentration 

6455.18 

3.07 

6.99 

66.40 

0.77 

9.46 

1996.31 

402.05 

2.34 

41.25 

10953.76 

lJ7;38/· 

2771.49 

0.37 
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Phase IIA Detected Concentrations in Wetland 64 Sediments 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Silver (.Ag) , 

Sodium (Na) 

Tli3lli~ (Tlj 

Vanadium (V) 

z!nq~{zail' . 

4.~r<:ritjp .. 
4,4'-DDE 

·., ---_-:_:_\.-.--'ii 

4,4'."J)I:>)'{ 

Aldrin 

Afucitir~ 1254 

Aroclor-1260 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endrin 

Parameter 

Endrin aldeliyde 

Heptachlor 

alpha-BBC. 

alpha-Chlordane 

gam,ma-BHC (Lindaite) 

gamma-Chlordane 

SVOCs (µglkg) 

) .~-Diclilorobenzene 

1,4-Dichlorobenzene 
--~/ - : . ' .;, - --- ' 

2-Methylnaphtbalene 

Acenaphthene 

A~~pli1@ii:nc; 
Antlrracene 

~~i~~lli~~~; ::::• ~r.;;,,~.~"-,, ·\i•.><:C. ·. oi.'.. 

Frequency of 
Detection 

17/23 

24124 

11/24 

4/22. 

23/24 

2/22 

22/24 

23/24. 

14/24·, 

14/24 

6124 

6/24 

8124 

12/24 

5124 

1124 

1/24 

5124 

1/24 

1/24 

9124 

4/24 

5124 

5124 

1/24 

2/24 

1/24 

2/24 

·~. il/24, 

2/24 

..,;.: .. :;J.1wa. . 

10-1-7 

Range of Detected 
Concentrations 

0.79-27.1 

19.9 ·4520 

0.34-3.1 

0.37 - f:l 

43.8 - 30200 

0.65 -J;·2 

0.42 - 60.7 

2.2-481 

. 0.2'140 
;7 

0.35 - 78 

0.6· 14~ 

0.17. 4 

1.3 - 370. 

1.3 - 50 

0.79.-3.3 

0.76 

1.7 

0.46. 8 

0.29 

0.12 

0.12- 0.94 

0.28 - 10 

0.13- 1.6 

0.65 8.5 

190 

70 - 260 

30 

120 - 230 

230 330 

" . "' . iit~;.(@j, 

Average Detected 
Concentration 

9.04 

940.f3 

1.48 

1.65 

8748.51 

0.93 

14.47 

·· · , :5J~1:.n~., 

7t>.1ti 
16.12 

;.5,23 

1.59 

80.45 

18 

1.74: 

0.76 

1.7 

3.81 

0.29 

0.12 

0.43 

4.47 

0.49. 

2.95 

190 

165 

•30 

175 

280 
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Table 10-1·1 
Phase IIA Detected Concentrations in Welland 64 Sediments 

Frequency of Range of Detected 
Parameter Detection Concentrations 

Benzo(a)pyrene 13/24 25 910 

Benzo(b) fluoranthene 16/24 21 - 2(J()() 
::,::, 

~ei@(g.~~i)pei:yle!lll 9124 29·.590 

Benzo(k)fluoranthene 7/24 35 - 250 
("\'_ __, __ ,,__ . 

Btl · 1~1; hthalate .. 'l'.,. . .. J~ . . 8124 28. ~80 

Carbazole 2124 230 - 400 

9W~iiC:'! 13/24 23'-1500 

Di-n·butylphthalate 9124 28. 430 
~,,- . -~t- - -

piJ%pz(a;b.)anihracene ·1124 25 

Dibenzofuran 2/24 72- 85 

Dif~'-1'":fiifulaie "'.J.'l,l1.Y,J:' .• 3124 ·. 80-,2000 

Dimethyl phthalate 1/24 510 

Fiifu'Riliih~ 19(24 24- 5700 

Fluorene 2124 160 - 210 

lndenQ( 1,2\3-cd)pyrene 8124 39- 600 

Naphthalene 2/24 56. 71 

Pl)enanthrene 12/24 42-2800 

Phenol 1/24 220 

Pyrenc,:, 19724 2h4600 

bis(2-Ethylhexyl)phthalate (BEHP) 3/24 33. 530 

voes (µglkg> 

Ace cone 10/24 9. 420 

caioon disulfide 1/24 11 

Chlorobenzene 1/24 48 

Methylene chloride 5/24 64-400 

Notu: 

Average Detected 
Concentration 

259.31 

531.94 

201m 

176.43 

142.13 

315 

368.08' 

156.22 

··~ 
78.5 

996.61 
510 

187:16 

185 

232.38 

63.5 

539:83 

220 

667.95 

261 

152.3 

11 

48 

183'.2 

The total number or samples has been reduced by the number of rejected samples. However, note that no positive results were rejected. 

...-., 

All results are in micrograms per kilogram (µg/kg) or parts per billion, except for metals which are in milligrams per kilogram (mg/kg) or parts 
per million. 
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Table 10-1-2(11 

Wetland 64 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Pafilmeter 

• 

041 M640201 
4 .4"·DDD (UGIKG) 
4,4'-DDE {UG/KG) 

alpha-Chlordane (UG/KG) 
Antimony (MG/KG) 

Aroclot-1254 (UG!l(G) 

Arsenic (MG/KG) 
Benzo(a)anthracene (UG/KG) 

Cadmium (MG/KGJ 
Chromium (MGIKG) 

Chrysene (UG/KG) 
Copper (MG/KG) 

Dieldrin (UG/KG) 

Endrin (UGIKG) 

Fltloranthene (UG/KG) 
gamma-Chlordane (UG!l(G) 

Notes: 

D&tt>Cled 
Cor.cantration 

140 

72 
7.1 

0.33 

370 
9.8 

1400 
18.9 

1600 
1500 

39,a 

3.3 

3.8 

5700 
3.7 

(•) USEPA Screening Concentration lor S~iment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SOAGs 
Se>me of the numbers in the tabJe may vary because of roundtng, 

Sediment. 
Benehmark Value 

(SBV) 

••• 

!)( 

i.n 
2.07 
1.7 

12 
21.6 
7.24 
74.8 

0.68 
52.3 

108 

18.7 

0.72 
3.3 
113 

1.7 

HQ 

•• ti 

114.75 

34.78 
4.18 

0.03 
17.13 

1.35 
18.72 

27.79 

30.59 
13.89 

2.13 
4.58 

1.15 
50.44 

2.18 

SBV -HQ 
Reference 

) 
t 
i 

• •• • • 

• ... 
•• • 
' •• 

b 
b 

a 
a 

b 

ab 
b 

b 

ab 
1) 

ab 

b 

• 
b 

a 



Table 1M-2 l2l 

Wetland 64 
Phase llA Sediment Concentrations Compareti to Benchmark Levels 

'Sediment 
Sample Ootect&d Benchmark Value 

Location Parameter Concentration (S.t;IV) HQ 

Lead (MGIKG) 346 '30.2 11 .46 
Mereury (MG/KG) 0.17 0.13 1.31 
Nickel (MG/KG) 4.6 15.9 0.29' 
Phenanthrene (UGIKG) 2800 86.7 32.30 
Pyrene (UGtKGl asoo 153 30.07 
Silver (MGIKG) 0.42 0.13 0.58 
Z1ne (MGIKG) 145 124 1. i7 

•• 

041M640401 
4,4'-000 (UG/KG) 1.6. 1.22 13.11 

4,4'-00E (UG/KGJ 1a 2,07 8,70 
Antimony (MG/KG) 10.6 12 0.90 
Arodor-1260 (UGJKG) 23 21.6 1.06 
Ar$enie (MG/KG) 3 7,24 0.41 

Cadmi.um (MGIKGJ 2.8 0.68 4.12 
Chromium (MGIKG) 1610 52.3 30.78 

Copper (MGIKGJ 238 18,7 1,27 

Endrin (UG/KG) 5.5 3.3 J.67 
f luqrantt>ena (UG/KG) 230 113 2.04 
gamma-BHC (lindane) (UG/KG) 1.6 .0.'32 5,00 

Noles: 
(a) USEPA Scteening Concentration ror Sediment - EPA SSVs-
(b) FOEP' Sediment Ouaiily Assessment Guidelines - FOEP SOAG$ 
Some of the 11umbets 1n the table may vary becaus.e of rounding. 

SBV-HQ 
Reference 

ab 
•b 

ab 

5 
b 

b 

ab 

• 
• 
• • .. 

b 

b 
a 
b 

ab 
b 

ab 

ab 

a 
b 

6 



Table 10-1-2 (3) 

Wetland 64 
Pha.se flA Sediment Concentrations Compared to Benchmark Levels 

Sample 
Loc::ation Parameter 

Lead (MG/KG) 

Mercury (MG/KG) 

Nid<el (MG/KG) 

Pyrene (UGIKG) 

Zinc (MG/KGJ 

041M640601 
4,4'-DOO (UGIKG) 

4.4'-00E (UGIKG) 

4,4'-00T (UG/KGl 

Aroclor· 1254 (UG/KG) 

Arsenic (MG/KG) 

Cadmium (MG/KG) 

Chromium (MG/KG) 

Notes: 

Detected 
conc:enrratJon 

146 
0.43 

5.3 

200 

31.8 

30 

16 
1.4 

56 
1.6 

8.8 
324 

(a) USEPA Screening Concentration tor Sediment · EPA SSVs 
(bl FDEP Seoiment Quality A$~ssment Guidelines - FOEP SQAGs 
Some of the numbers in lhe tab~ may vary because of' rounding. 

Sediment 
Benchmark Value 

(SBV) 

30,2 

0.13 
15.9 

153 
124 

1.22 

2.07 
I .l.9 

21.6 

7'.24 

0.68 

52.3 

HQ 

4,83 
3.31 

0.33 
1.31 

0.26 

"" • l 
IM 
• • ,. 

24,.59 

7.73 
1.18 
2.59 

0.22 
12.94 

6.20 

SBV-HQ 
Reference 

ab 
ab 

a b 

b 
ab 

I 

• 
• • 

.. 
' ... 
• ., 
Ii 

• 
I 

• 
• 
•• •• • 
• t 

b 

b 
b 

b 

ab 

b 
ab 



T;>bl~ 10-1-2 {4) 

Wetl;md 64 
Ahase llA Sediment Concenlrationlf ComparecUo Benchmark Level&-

Sediment 
Sam pin Detected Benchmark Value 

Location Parameter Con.contratlon (SBV) HQ 

Copper (MG/KG) 29.4 18 7 U7 
Flu.oranthene (UGIKG) 1700 ·1 13 15.04 

gamma-Chlordane (UGmG) 0;81 L7 OAS 

l ead (MG/KG) 156 30.Z 5.1 7 

Mercury (MG/KG) o: 12 0.13 0.9;1 
Nickel (MGIKG) 3 15.9 0.19 
PyrcM (UGIKG) 1500 153 9.80 

Silver (MG/KG) 0.37 0.73 0.51 

Zinc (MG/KG) 105 124 0.85 

... 

041M640801 
4,4\ DOD (UGIKG) 2,t 1.22 1.80 

4,4'-tll'JE (UOIKG) 2.4 2.07 1-16 

4,4'-DDT (VG/KG) OA6 1. 19 0.56 
alpM.Chlordane (UG11<G) 0.28 1.7 0.16 

A roclor-1260 (UGIKG) i1 21 6 0 51 
Aisonie (MGil(G) 0.59 7.24 o.oa 
Benzo(a)anuiracene (UG/KG) 51 74.8 0168 
Senzo.(a)pyrene (UG/KG) 51 88.8 0,51 
bl$(2-Ethylhexyl)Phlhalate (BEHP) (UG/KG) 2~0 182 1.21 

Cadmium (MGll<G) 1.2 0.68 -i.76 
Chromium (MG/kG) 32.3 52.3 0.&2 

Ch!)'sene (UG/KGl ~· ·10s 0.56 

Copper (MGIK°Cl) 6.9 ·1a.1 0.37 

Nole.: 
(a) USEPA Screening Concen~aUon for Sediment - EPA SSVs 
(b) FDEP Sedlmen1 Qua1~y Assessment Guideline~ - FDEP SQAGs 
Some of the nu:il~IS In ."1e table may vary because of rounding. 

SBV-HQ 
Refamnee 

ab 
b 

• 
ab 

ab 
~b 

.ti 

b 

ab · 

• • 

• 

b 

b 
I\ 
a 
b 

ab 
b 

b 
b 
b 

ab 
b 

'" b 



T@blo 10·1·2 (S) 

Wetiand. 64 
Pila~~ llA Sediment Concentr11t1ons C9rripared to Benchmark Level~ 

Sediment 
sample Detected B1nchma"'"Vatue 
lqcation P-ara1ru;n.er O.oncenti:atlon ($6V) HO 

Endrin tUGIKG) 0.46 3.3 0.14 

Endrin al<lehy<1• (\JG/KG; O.Z9 ·3.'3 0.09 
Fluor•nthon& (LlG/KG) 120 j 13 1 05 

lead. (MGIKG) 17.6 30.2 ().58 

Nickel (MG/KG) 0.79 15,9 005 
Phenanlh"rene (bJGIKG) 59 SE;.7 M!! 
Pyrene (\JG/KG) 120 153 0.78· 

Zin~ IMG/Kl3) 21 , I 124 Cl. 1 T 

• 

041M6410ilt 
4 ,4 '·DDD j UGIKG) 2.2 1 .2~ ,, '80 
4.~'-0.DE: j lJGJKG) 25 2.07 1.21 
Aroclor-1260 (UGIK13) 74 21.6 1 f1 

AClle~ic JMGIKG) 16.2 1,2~ 224 

Ben«•(~)an1~racer1e (UGIKG) 140 74'.8 3.21 
Be112o(ajpyrene {\JGIKG) 29,0 t\8'.8 3.i7 

Cadmilln> (MGIKG) ~3.2 0~68 34;. 12 
Cilri;>mluf11 (MG/KG) $()6, 52'.S 15.41 
Chrysene (UG/KG) 320 108 1.96 
Copper (MG/KG) '140 1a,i 749 

Diol~rin i UGll<G) 1.5 0.72 2 .08 
Fluoranlhene (UGIKGJ I~O i13 ll.37 
gamma·Chlordane 1UGIKG) \1.6!i 11 Q,$1i 
LI>ad (MGIKGJ 324 31J.? 10.73 

Mercury (MG/KG) 0.5. o.n . 3 ,65 

N ickel (MG/J<G) 20.1 '5:9 I 26 
Phenantnrene \\JG/KC) J()O 66.7 3.46" 

Py~n<i (UGfKG) 590 l53. 3.66" 

Zl•e (MGll<Q) 317 f?4 '3.~ 

Notes: 
(a) USEPA Screening Conca·nuatlon for Sediment - EPA SSV~ 
\bl FDEP Sediment O..ol~y ·A•sessment Guidelines· FDEP SQAGs 
Some of the numbers in the table may vary because.of rounding. 
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Table 1 D·1·2 (6) 

Wetland 64 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample 
Location 

• - . CC) 

-
041M641201 

Parameter 

4,4'-000 (UGIKG) 

Aroclor-1254 (UG/KG) 

Cadmium (MG/KG) 

Chromium (MGiKG) 

Copper (MG/KG) 

ga,,..,,a-BHC (Lmdane) (UGIKG) 

Lead (MGiKG) 

Zin< (MGIKG) 

...... '"°' 

Notes: 

Oatectad 
Concentration .. 

0.26 
1.7 

0.27 

7.2 
1.9 

0.28 

3.6 
4 .. 2 

(a) USEPA Screening Concentration ror Sediment - EPA SSVs 
(b) FOEP Sediment Quality Asse•smant Guidelines - FOEP SQAGs 
Some of the numbeJs in the table may vary because of rounding. 

Sedime-nt 
Benchm~rk Value 

(SBV) 

• 
, ... 

I 

... 
fl .. 

1.22 

21.6 

0.68 
52.3 

18.7 

0.32 

30.2 

124 

I I:.' 

HQ .. 
• 

' • !Ii!. 

0.21 

0.08 

0.40 

0.14 

0.10 

0.88 
0. 12' 

0.03 

1111 

•• 
Ult 
tu .. 

SBV · HQ 
Reference 
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b 

b 

ab 

ab 

h 

ab 

ab 

• • 

• 
i 

•• • •• • 
I 
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Table 10·1·2 (V) 

Wetland 84 
Phase llA Sediment Concentrations, Compared to Benchmark Levels 

sample 
Location 

041M641401 

Parameter 

Aroclor· 1260 (UG/KG) 

Ars.enlc (MGtt<G) 

Benzo(a>pyrene (UG/KGl 

Cadmium (MG/KG) 

Chromium (MG/KG) 

ChtySene (UGIKG} 

Copper (MG/KG) 

Fluoranthene (llG/KGJ 

Lead (MG/KG) 

Mercury (MG/KG) 

Nickel (MG/KG) 

Pyrene (UG/KG) 

Z inc (MGIKG) 

,.... 

041M641601 
Aroclor-1260 (\IGIKGJ 

Arsenic jMG/KG) 

Benzo(a)anlliracene. (UGIKG) 

Benzo(a)pyrene (UGIKG) 

Cadmium (MGIKG) 

Cl>romlum (MG/KGi 

~tote.$: 

Detected 
Conce-ntration 

16 
15. 1 
120 

17.2 

631 

130 

83.9 

250 
205 

0.41 
1S.1 

190 

260 

,, .. 

I'! .... 

16 

1'8.7 
120 

140 

19 
756 

(a) USEPA Screenfn9 Concentration for Sediment - EPA SSVs 
(0) FDEI' sediment Quality Assessment Guidelines · FDEP SOAGs 
SQme, of the numbers •n the table may Vary because of rounding, 

Sediment 
Benchmark Value 

(SBV) 

21 .6 

7.24 

86.S 
0,68 

!\2.3 

108 

18.7 

113 

30.2 

0. 13 
15.9 

153 

124 

21.6 

7.24 

74.8 

88.8 
0.58 
52.3 

HQ .. 

0.74 
'Z.22 

1.3~ 

25.29 
12.07 

L2Q 
4.49 
2.21 

6.79 

a.15 

0.115 

1-24 

2.10 

0.74 

2.58 

1.60 

1.58 

'27.94 

14.46· 

SBV ·HQ 
Referent!'.! 

• 
• • 

h 
ab 
b 

b 
ab 

b 

•b 
b 

ab 

ab 
ab 

b 

a b 

•• 
, . 
• • 
• •• 

b 

ab 

b 

b 
b 

.. b 



Tabl" 10·1·2 (8) 

Wetland64 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sediment 
Sam1>le Detected Benchmark V~lut-
Location Parameter Concentration (SBV) HQ 

Chrysene (UGIKG) 160 \OB 1.48 

Copper (MG/KG) 119 16.7 6.36 
Fluoranthene (UG/KG) 330 113 2.92 

Lead (MGIKG) 249 30.2 B.25 

Morcuty (MG/KG) 0.49 0.13 3.77 
Nickel (MGIKG) 18.6 15.9 1.17 

Phenanthteno (UGIKGl 140 86.7 1.61 

Pyrena (UG/KG) 250 1.53 1.63 
Zinc (MGIKG) 300 124 2.42 

... 
J 

041M641801 
Aroclor-1260 (UGtKG) 1.3 21 6 -0.0S 
Arsenic (MG/KG) 0.19 7.24 O.o3 
bis(2-Ethy1Mxyl)phthalate (BEHP) (UG/KG) 3j 182 0.1S 

Cadmium (MG/KG) 0.19 0.68 0.2& 

Chro111ivm <MGIKGJ 5.2 52.3 0.10 

gamma-BHC (Lindane) (UGIKG) 0.18 o.32 0 56 
lead (MG/KG) 2.6 30.2 0.09 
Zin.c !MG.IKG) 2.6 124 0.02 

N(ltQs; 
(a) USEPA SCteenlng Concentration for Sediment· EPA SSVs 
(b) FDEP Sedim<)nt,Quality Assessment Guidelines. FDEP SQAGs 
Some of the numbers in tf'le table may va<y because- of rounding. 

SBV-HQ 
Reference 

b 

.ab 
11 

ab 

ab 
ab 

b 
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ab 

b 
ab 
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ab 
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l'able 1o.1-2 \9) 

Wetland·84 
Pll<1se llA Sediment Concentrations Compared to Benchm<1rk Leveis 

Sediment 
Sample Dot&efed Benchmark Value 

L..ocation Parameter Concentration (SBV) HQ - -

-
041M6.42001 

A roclor-1260 (UGIKC>) 'Lg 21 ,6 0.09 

Arsenic (MG/KG) 0,8 7.24 0.11 
Cadmium {MG/KG) Q.56 o.~a 0.82 

Chromium (MG/KG) 13.8 52.3 0.26 

Copper (MG/KG) 4.3 18.7 0.23 
Fluoranthene (UG/KG) 24 113 0.21 
lead (MG/KG) 7.5 30.2 0.25 
Pyrene. (UG/KG) 22 153, 0.1• 
Zinc (l\'IGIKG) 15.8 12~ 0. 13 

041M642201 
Bonzo(a)anthraoone (UGIKG) 38, 74,8 0.-5 I 

Benzo(a)pyren• (UG/KG) 25 88.B o.2s 
Cadmium (MGIKG) 1.6 0.68 Z.35 

ChromlUQ'I (MG/KG) 21.;l 52.3 0.41 

Chrysene (UG/KG) 35 108 0.32 
Copper {MGIKG) 7.2 t8.7 .0.39 

Fluoranl~ene (UGl1<Gl 92 113 0,8J 

lead (MG/KG) 36.3 30.2 1.20 

Mercury (MG/KG) 0.15 Q.!JJ 1.15 

Nickel (MG/KG) 3.9 15.9 0.25 
Phenanthrene (UG/KG) 51 88.7 o.M 
Pyrene (LJGll<G} 68 153 0.44 

Notes. 
(a) USEPA Screening Concentraiion for'Sediment • EPA SSVs 
(b) FDEP Sediment Quality ASsessment Guid~llnes - FDEP' SQAGs 
Some of fhe numl;lors in th-e. table may vary because or rounding, 

SB\1-tlQ 
Reference 
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n 
i 

•• 

b 

ab 

b 

ab 

ab 

b 
a.b 

~ 
ab 

.. .... .. 
' 

b 

b 

b 

aJ; 

b 

ab 

b 
• ij 

ab. 
a b 
b 

b 



Table 10-Fl(10) 

Wetland 64 
Phase llA Sediment Concentrations Compared·to Benchmark Levels 

Sample 
Location Pi'rame\~-f 

:Sitver (MG/KG) 
Zinc (MGlKG) 

041M642401 
C~romium (MGIKGJ 
Merwry (MG/KG) 

Note•: 

Detected 
Concantrat,on 

0.72: 

21 .3. 

0.55 
0.3 

(a) USEPA Screening E:oncentJation for Sedim<ont ·EPA SSVs 
(b) ~DEP Sediment QualilV Assessment Guidelines - f.DEP SOAGs 
Some of the numbera in !he table m•y varv becaus~ of ioundll'lll· 

Sediment 
Benchntark Value 

(SBV) 

o.n 
124 

52.3 

0.13 

HQ 

0.99 

0. 17 

• • • 

0.01 

2.:i1 

SBV-HQ 
Reference 

b 
,; b 

.. 
•• 
• 
ab' 
ab 



10.1.3 Fate and Transport 

Remedial Investigation 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data are lacking, the evaluation 

is qualitative in nature. The method of evaluating leaching from sediment to surface water was 

presented in Section 9. Table 10-1-3 presents those contaminants present in sediment above their 

benchmark levels and their calculated SSLs. 

Table 10-1-3 
Calculated Sediment Screening Values for Wetland 64 

USEPA or FDEP Maximum Leaching 
Surface Water SSL Concentration Potential 

Parameter Standard Kd DF 100 Detected DF = 100 

In organics Cppb) (ppm) (ppm) 

Arsenic 50b 29 146 18.7 NO 

Cadmium 0.774 •. b 75 5.82 38.6 YES 

Chromium 11 a. b 19 21 1,800 YES 

Copper 7.8 •.• 430 336 255 NO 

Lead 1.71 a.b 900 154 634 YES. 

Mercury 0.012 '· b 52 0.0626 0.66 YES 

Nickel 104 a,b 65 677 27.1 NO 

Zinc 70.2 •.b 62 436 481 YES 

Organics (ppb) (ppb) (ppb) 

4;4DDE 10,5. 188000 . L97E+08 78 NO 

4,4 DDD 0.0064. 42000 2.69E+04 140 NO 

4,4DDT 0.001° 110460 11,046 ,14 NO,. 

Dieldrin 0.0019 '· b 898.8 170.77 3.3 NO 

0:0023a.li 
' ' •, -, ' -- ·-- :J~ 

"-1/ 

51~'.6 l lB.81. ;8'·. 

GammaBHC 0.08 •. b 44.94 361 1.6 NO 
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Table 10-1-3 
Calculated Sediment Screening Values for Wetland 64 

USEPA or FDEP 
Surface Water SSL 

Parameter Slandard Kd DF = 100 

2-methylnapbthalene NA 315 Nh 
Anthracene 110,00J b 1239 l.36e+ 10 

Acenapbtbylene 0.031 .b 130.2 4.04e+02 

Total PCBs• 0.014 a,b 12978 l.82e+04 

t\cenaPlbene 17. 297.36 5.06e+05 
;.., 

Benzo(a)anthracene 0.031 b 16716 5.l8e+04 

Be~a)pyrene O.OJlb :42840. t.~:k+osv 

Chrysene 0.031 b 16716 5.18e+04 
• <-c;- :,, 

DiP:e~a)anthracene 0.031 b 159600 4.95e+os 

Fluoranthene 39.8' 4490 l.79e+07 

N a})thlilene 62" 84 5.21H05 

Phenanthrene 0.031 b 1260 3.91e+03 

Pyn:ne 11,00J b 4410 4.85e+09 

Bis(2-ethylhexyl)phthalate 0.3. 634000 l.90e+07 

Notes: 
• based on Aroclor-1260 
Kd for organics calculated using foe of 0.042 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potential 

Detected DF 100 

30 NA 

330 NO 

90 NO 

50 NO 

23(), :NO 

1,400 NO 

910 ;Jl{or 

1,500 NO 

25 NO 
5,700 NO 

71 NO 

2,800 NO 

4,600 NO 

530 NO 

Kds are from: USEP A, I 996b (first preference); Superfund Chemical Data Matrix (US EPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 (fourth 
preference - primary reference for inorganics). 
Kd normalized panitioning coefficient 
SSL sediment screening level 
OF dilution factor 
a USEPA Freshwater Surface Water Chronic Screening Criteria (1995a). 
b FDEP Class III Water Quualicy Criteria( 1996). 

Transport Into The Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 64 through this pathway: 
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• Stonn water runoff and sediment entrainment from Sites 11, 32, 33, 35, 12, and 26, and 

the northern portions of Chevalier Field. 

• Direct surface water drainage and sediment transport from Wetland 6 (which receives 

runoff from Sites 9, 29, and 34 and numerous stonn water outfalls along Chevalier Field) 

and, during tidal fluctuations and storm surge from the Bayou Grande. 

• Indirect surface water drainage from Wetland 5, which receives runoff from Sites 30, 25, 

27, 10 and numerous storm water outfalls. 

Sediment contamination above benchmark levels (see Table 10-1-3) validates the sediment 

transport pathway, and by inference, the surface water pathway. No surface water data are 

available to further validate this pathway. 

Groundwater Discharge Pathway 

Based on a potentiometric analysis, the following sources can contribute contamination to 

Wetland 64 through groundwater discharge: 

• Discharge from Sites 12, 26, and 11 to the west and Sites 32, 33, 35 to the east. 

Wetland 64 is at the lower end and groundwater discharges to it. Contamination found in 

both areas validates this pathway. 

Transport Within the Wetland 

Surface Water/Sediment Migration Pathway 

Contamination within the wetland can be expected to migrate toward the Bayou, except during 

tidal fluctuations and storm surge which can create a temporary landward direction. 
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Sediment Leaching to Surface Water Pathway 

Eight inorganics and 20 organics exceeded their respective SSVs, but only five inorganics 

exceeded their calculated SSLs (see Table 10-1-3). This accumulation of contaminants reflects the 

basin's role as a major estuarine depositonal element for the NAS Pensacola peninsula. It is 

difficult to attribute individual contaminant groups to a particular source due to the myriad of 

sources and because influx from these sources has not been hydrologically or chemically defined. 

Cadmium, chromium, lead and zinc exceedances tended to occur on the western side of the 

wetland, and mercury exceedances were widespread. Although no surface water data are 

available, the presence of these inorganics above SSLs suggests the pathway is valid. 

Transport From the Wetland 

Surface water and sediment likely occurs from the wetland into Bayou Grande, thus the 

contaminated sediment is expected to be mobile. 

10.1.4 Ecological Risk Assessment 

HQs for Wetland 64 sediment samples are presented in Table 10-1-2. Wetland 64 was classified 

in Group A (see Section 7) and sampled in Phase IIB/III based on the Phase IIA data. The 

methods and rationale for the ecological risk assessment are presented in Section 7. 

Phase IIA 

Phase HA sediment sample results compared to the appropriate sediment benchmark levels 

revealed HQs above 1 for several metals. Seven arsenic detections had HQs above 1 ranging 

from 1.35 to 2.35. Fourteen cadmium detections with HQs greater than 1 ranged from 2.35 to 

56. 76. Twelve chromium detections had HQs above 1 ranging from 1.5 to 30. 78. Eleven copper 

detections with HQs greater than !ranged from 1.57 to 13.64. Fourteen lead detections had HQs 

above 1 ranging from 1.06 to 20.99. Twelve mercury detections had HQs above 1 ranging from 

1.15 to 6.77. Three nickel detections had HQs greater than 1 ranging from 1.17 to 1.70. 
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One silver detection had a HQ of 6.99 at sample location 6403. Nine zinc detections had HQs 

greater than 1 ranging from 1.17 to 3.88. Nine 4,4'-DDD detections had HQs above 1 ranging 

from 1.80 to 114.75. Eight 4,4'-DDE detections had HQs above 1 ranging from 1.21to37.68. 

Three 4,4' -DDT detections had HQs above 1 ranging from 1.18 to 11. 76. At locations 6402 and 

6403, alpha-chlordane (4.18 and 5.88) and gamma-chlordane (2.18 and 5.0) had HQs above 1. 

Five dieldrin detections had HQs greater than 1 ranging from 1.10 to 4.58. Three endrin 

detections had HQs above 1 ranging from 1.15 to 2.42. A single gamma-BHC concentration at 

location 6404 had a HQ above 1(5.0). Five Aroclor 1254 detections had HQs above 1 ranging 

from 1.34 to 17.13, while four Aroclor 1260 detections had HQs ranging from 1.06 to 2.31. At 

locations 6401and6405, acenaphthene (17 .88 and 34.28) and anthracene (4.90 and 7 .04) had HQs 

greater than 1. Acenaphthylene also had a HQ above 1 at location 6405 (15.33). 

Nine benzo(a)anthracene detections had HQs above 1 ranging from 1.60 to 18.72. 

Nine benzo(a)pyrene detections had HQs greater than 1 ranging from 1.35 to 10.25. 

Nine chrysene detections had HQs above 1 ranging from 1.20 to 13.89. A single 

dibenz(a,h)anthracene detection had a HQ greater than 1 at location 6401 (4.02). 

Thirteen fluoranthene detections had HQs above 1 ranging from 1.06 to 50.44. At locations 6401 

and 6405, fluorene (7 .55 and 9.91) and naphthalene (1.62 and 2.05) had HQs above 1. 

Nine phenanthrene detections had HQs greater than 1 ranging from 1.15 to 32.30. Eleven pyrene 

detections had HQs above 1 ranging from 1.24 to 30.07. The phthalate ester 

bis(2-ethylhexyl)phthalate also had a HQ above 1 at location 6408 (1.21). HQs greater than one 

indicate a potential for excess risk. 

Phase IIB/111 

Based on Phase IIA sampling results, wetlands were further subdivided into groups to facilitate 

further analysis: Wetland 64 was classified as the only Group A wetland because it is unique in 

that it receives runoff from a large area of the base and has high concentrations of several metals, 

PAHs, and pesticides. Color-codes, groupings and rationale for classification are described in 
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Section 7. The sediment in this wetland has high TOC values (up to 20%). Benthic 

macroinvertebrates are suspected to be prominent in this wetland, unlike most wetlands on base 

that have intermittent surface water levels. 

Conceptual Model 

Conceptual models demonstrate contaminant interaction throughout the food chain and help in 

selecting receptor species, referred to as measurement and assessment endpoint species. 

Measurement endpoints, defined in Section 7. 9, are used to quantify direct impacts on the species 

chosen in the conceptual model. Assessment endpoints, also defined in Section 7 .9, predict 

impacts on similar species not directly measured in the model. The conceptual model developed 

for Wetland 64 is shown in Figure 10-1-2. 

Sampling Location Rationale 

Phase IIB/111 samples for sediment toxicity analysis, sediment chemistry, TOC, grain size, and 

benthic diversity were collected from Phase IIA sample locations 4, 5, and 6. These locations 

were selected because they represented a contaminant gradient in the upper reaches of the 

Yacht Basin. The remainder of the Yacht Basin was originally addressed under the Site 40 RI, 

but is now included in Site 41. The three composite grab samples for benthic diversity were 

collected within 10 feet of each sample location to account for spatial variability. For tissue 

residue analysis, fish were collected from sample locations 4 and 5 (composite sample location 1) 

and 6. Two discrete surface water samples were also collected for chemical analysis, one between 

locations I and 2 and the other between locations 2 and 5. Sampling locations and their associated 

Shannon-Weiner Diversity Indices are shown on Figure 10-1-3. The number of fish in each 

sample and the range of the fish lengths is provided in Table 10-1-4. 
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Table 10-1-4 
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Fish Collected at Wetland 64 and Reference Wetland 33 

Sample Location Species Number Collected Length Range (millimeters) 

64-0l Pinfub (l.agodon r@inbQides) 32 

64-06 Pintish (Lagodon rhomboides 20 64-80 

33~01 Pinfish (Lagodon rholllboides 7 55-71 

33-02 Pinftsh (Lagodon rhomboides 25 54-85 

Ecological Risk Evaluation 

Risk in Wetland 64 was evaluated with respect to three assessment endpoints: 1) piscivorous bird 

health and reproduction, 2) survival and growth of macroinvertebrates associated with the benthic 

environment, and 3) protection of fish viability. Based on the ecological risk evaluation performed 

at Wetland 64, sediment and surface water results can be scored via the decision making triad, and 

the overall condition of the wetland for sediment and surface water can be determined. 

Piscivorous Bird Health and Reproduction: 

As shown in Table 10-1-5, an HQ of 1.57 is estimated for heron's exposure to total DDT levels 

reported in fish tissues collected from sample 64-06 using an SFF of 1 (i.e., assuming that the 

heron spends 100% of its time feeding in Wetland 64). HQs estimated for the remaining 

contaminant-receptor combinations are all below 1. 

An HQ of 0.43 is calculated based on an SFF value of 0.28, which represents a more realistic 

estimate of risk potentially associated with the heron's exposure to residual concentrations of 

total DDT in fish tissues. 
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Table I 0-1-5 
Great Blue Heroo HQ Calculatioos 

SFF 
Value 

0.28 

0.28 

.1 

0.28 

0.28 

Notes: 
1 
2 
3 
4 
5 
ND 
NOAEL 
LOAEL 

Tissue 
Coocentration I 

Location Parameter (mg/kg) 

· ... · .. 64-ol total DDT 0.0173 

64-01 total DDT 0.0173 

64--06 total DDT 0.026 

64-06 tolal DDT 0.026 

64--01 total PCB 0.36 

64-01 total PCB 0.36 

. :·64,.()6·: total PCB 0.041 

64-05 total PCB 0.041 

Whole body killifish or pinfish (wet weight) 
Samples from top 5 cm of sediment (wet weight) 

Wetland 64 

Sediment 
Cooceotration2 PDE3 

(mg/kg) (mg/kg-day) 

0.196 0.0031 

0.196 0.0009 - 0.0031 

0.116 j).0047 

0.116 0.0013 - 0.0047 

0.30 lt065 

0.30 0.018 - 0.065 

0:18.· 0'.0074 

0.18 0.0021 - 0.0074 

Potential Dietary Exposure: revised from model in SAP (E/A&H, 1997) 
Effects Levels in Sample et al., 1996 
Hazard Quotient (PDE)+(NOAEL) 
Not detected 
No-observed-adverse-effects-level 
Lowest-observed-adverse-effects-level 

NOAEL4 WAEL 
(mg/kg-day) (mg/kg-day) HQs 

0.003 0.028 1.03 

0.003 0.028 0.3 

0.003 0.028 1.57 

0.003 0.Q28 0.43 

0.18 LB 0.36 

0.18 1.8 0.1 

0:18 1.8 0.04 

0.18 1.8 0.12 

Survival and Growth of Macroinvertebrates Associated with the Benthic Environment: 

As discussed in Section 7, this assessment endpoint was evaluated using the sediment quality triad 

approach. 

Sediment Chemistry 

Table 10-1-6 compares detected Phase IIB/111 sediment concentrations to benchmark levels, and 

lists calculated HQs for each parameter. DDT and its metabolites are also compared to 

basewide levels (see Section 6). Only the detected parameters with benchmark levels or 

water quality criteria are presented in Table 10-1-6. Phase IIB/111 sediment analytical results for 

Wetland 64 showed HQs above 1 for pesticides, PAHs, phthalate esters, PCBs, and metals. 

Application of these sediment chemistry results to the decision making triad revealed a 

matrix score of " + " for sediment chemistry. 
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Table 10°1-6 (1) 

Wetland 64 
Phase 118/111 Sediment Concentrations Compared 'to Benchmark Levels 

Sampie 
L.ocation 

041M640501 

Parameter 

4,4'·000 (UGIKG) 

4,4'·DDE (UGIKG) 

Acenaphthene (UGIKG) 

alpha-Chlo•dane (UGIKG) 

Anthracene (UGIKG) 

Antimony (MG/KG) 

Aroclor-1260 (UG/KG) 

Arsenic (MG/KG) 

6"".to(ac)anlhtacene (UG/KG) 

Benzo(a)pytone (UG/KG) 

bis(2•Ethylhexyl)phthalate (BEHP) (UG/KG) 

Cadmium (MG/KG) 

Ch•omium (MG/KG) 

Chrysane (UG/KG) 

Note$: 

Detected 
Concentration 

-
30 
33 

310 

2.9 

340 

2.5 

280 

6.9 

1300 

1200 

2000 

17.7 

592 

1300 

(a) USEPA Screening Concentration lor Sediment- EPA ssys 
(b) FDEP Sediment Ou~lily Assessment Guidelines .. FDEP SQAGs 
Some of the numb&f$ in' the· table may vary becau.s& of rounding. 

Sediment 
Benchmark ·Value 

(SBV) 

.,. ... 
1.22 

2.07 

6.71 

17 
4!!.9 

12 

21 .Q 

7.24 

74.8 

88.8 

182 

Q.68 

52.3 

108 

HQ 

,,. 
~" 

24.59 

15.94 

46.20 

1.71 

725 

0.21 

•12.96 

095 

17.38 
13.51 

10.99 

26.03 

11.32 

12.04 

SBV-HQ 
Reference 

• 

•• 

b 

b 

b 

" b 

a 

ll 
ab 

b 

b 

b 

b 
ab 

b 



Tablo 10-1-6 (2) 

Welland 64 
Phase llBIJll Sediment Concentrations Compared to Benchmark Ltvels 

Sample Detected 
Location Parameter Coneentta-fon 

Copper (MGIKG) 146 
Oieldrin (UGIKG) 17 

Fruoranthene (UGIKG.) 2800 
Fluorene (UG/KG) 290 
Lead (MGIKG} 330 
Mercury (MG/KG) 0.26 
Naphtha~na (UG/KG> 110 
Nickel (MG/KG) 12.3 
Phenanthrene (UG/KG) 2000 
Pyre>ie (UGIKG) 3000 
Silver (MG/KG} 3 
Zinc (MG/KG) 306 

Notes! 
(a) USEPA Screening Concentration for Se<liment - EPA SSVs 
(b) FOEP Sediment Oualtty Assessment Guidelines - FOEP SQAGs 
Sonre Qf the numbers in the table m,ay vary because of rounding. 

Sediment 
Benchmark Value 

(SB\I) HQ 

18.7 7.81 
0.72 23.61 

113 24.78 
21.2 13.68 
30.2 10,93 

0.13 2.00 
34.6 s. 1a 
15.9 0.11 
86.7 23.07 

t53 19.61 

0.7.3 4.11 
r24 2.47 

,., 
i .,. Ill• ., .. 
'" 1 
-, 

SBV - HQ 
Reference 

ab 

b 

b 
b 

ab 

ab 
b 

ab 

b 

b 

b 

ab 

I 

' • • 
i 

.. 
• 
1) 
t 
•t 
It 

• • ti 
If 

' u 

• 
' i 



Sediment Toxicity 

Remedial Investigation 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Survival results in the Leptocheirus plumulosus test were 7 4 % and above, and 88 % and above for 

Neanthes arenacoedentata test, as presented in Table 10-1-7. Application of these results to the 

decision making triad revealed a triad matrix score of"+" for Leptocheirus at locations 64-04 and 

64-06; "-" for Leptocheirus at location 64-05; and " " for Neanthes at all locations. The 

laboratory noted a petroleum odor from the samples collected at 64-04 and 64-06. 

Table 10-1-7 
Amphipod and Polychaete Chrooic Bioassay Results 

Wetland 64 Sedimeot 

uptocheirus 
Triad Matrix 

Neanthes 

Site % Survival Scoriug % Survival Weight (mg) 

Contrpl (negative) 

Wetland 64 (64-04) 

•· Wi,:tlandM (M-05) 

Wetland 64 (64-06) 

Benthic Diversity in Sediment 

93, 

78 

96 

74 

lOQ 8.5 

100 8.0 

96 7.2 

88 8.5 

Triad Matrix 
Scoring 

Sediment samples were also sorted for benthic diversity. Location 64-04 exhibited a lower 

diversity (1.69), when compared to other estuarine wetlands. A total of 37 organisms were 

collected and sorted into five dominant species. Representation was fairly even between 

nematodes, gastropods, polychaetes, and isopods. Between seven and 15 representatives from the 

"pollution tolerant" polychaete species were found, which would be expected in a highly organic 

environment that has experienced an impact. Cumacean representatives found at Sites 64-05 and 

64-06 indicate a healthy environment, and their appearance in this area may indicate overall 

improvement. Blue crabs (Callinectes sapidus) and other decapods were sampled in this area, as 

were isopods and copepods. These crustaceans and zooplank:ton are a major part of the food web. 

Benthic diversity results and application to the triad matrix are presented in Table 10-1-8. 

Application of these results to the decision making triad discussed Section 7 .14 revealed a 

triad matrix score of " - " for the benthic diversity test. 
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Table 10-1-8 
Benthic Diversity Results and Application to the Toxicity Test Results 

Wetland 64 Sediment 

Site 

Wetland 64 (64-04) 

Wetland 64 (64-05) 

Wetland 64 (64-06) 

Shannon-Weiner Diversity 

2.42 

3.30 

2.64 

Pielou's Evenness Margalers Richness Triad Matrix Scoring 

r.01 10.76 

1.22 14.76 

9.79 

Table 10-1-9 presents the interpretation of the triad analysis for the Wetland 64 Phase IIB/III 

sediment samples. Based on the results of the chemistry and toxicity data, conditions number 2 

and 6 exists. This can now be applied to the Simplified Decision Flow Chart for Sediments, as 

discussed in Figure 7-2. 

Location Sediment Chemistry 

Wetland 64 ( 64--04) + 

Wetland 64 (64-05) 

Wetland 64 ( 64-06) + 

Table 10-1-9 
Triad Analysis Interpretation 

Wetland 64 Sediment 

Toxicity Test Benthic Assessment 

+ 

+ 

Interpretation 

ToxiC chemicals are probably stressing;lhe system. 

Strong evidence for the absence of pollution 
induced degradation . 

Toxic chem1c3J.s are probably stressing the system. 

Based on the results of the chemistry and toxicity data, condition number 2 for sediment exists for 

Wetland 64 location 64-05. Condition number 6 exists for locations 64-04 and 64-06. 

Sediment samples from 64-04 and 64-06 were noted to have strong petroleum odors, which may 

account for the toxicity and chemistry for these locations. 

Protection of Fish Viability 

Protection of fish viability was evaluated using three lines of evidence. The first line of evidence, 

a direct comparison of Level 3 fish tissue residue concentrations to toxic effects thresholds, does 

not suggest a potential risk to Level 3 fish. These HQ values are shown on Table 10-1-10. 
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Constituent 

Aldrin 

Aroclor-1260 

Aroclor-1016 

Alpha-ChlordaneC 

Gamma-cillordane 

Dieldrin 

·4;4!:.oor 

4,4'-DDE 

"'(41.-DDD 

Endosulfan I 

Heptachlor epoxide 

Lindane 

Notes: 

Table 10-1-10 

Contaminant HQ Calculations rrom Fish Tissue Samples 

Wetland 64 

Level 3 Fish Tissue Cone Screening Ecotoxicity 

{mg/kg) Va]ue (mg/kg} 

0.00038 O;IS71 

0.041 0.982 

0.334 0.981 

0.0012 1.663 

0.0019·· l,IW 

0.00066 12.84 

0.008.J. 0:10' 

0.013 O.IOS 

•0.()()49 0.10' 

0.0012 0.1956 

0.0004 3.27 

0.00061 0.548 

1 0.157 mg/kg NOED for monality in the mosquito fish, from Metcalf, R.L (1974). 
2 0.98 mg/kg NOED for mortality in the pinfish, from Duke, T.W., Lowe, J.I., and A.J. Wilson, Jr (1970). 

HQ 

0.0024 

0.042 

0.34 

0.00072 

O.OOll 

0.00005 

0.08 

0.13 

.os: 
0.006 

0.000125 

0.001 

3 16.6 mg/kg LOED for mortality in the pinfish, from Parrish, P.R., Schimmel, Hanson, D.J., S.C. Patrick, J.M., and J. Forester(1976). 
4 12.8 mg/kg NOED for mortality in the sheephead minnow from Parrish P.R., J.A. Couch, J. Forester, J.M. Patrick.and 

G.H. Cook (1974). 
5 0.10 mg/kg NOED for spiny dogfish, from Guarino, A.M, and S.T. Arnold (1979). 
6 0.195 mg/kg NOED for mortality in the pinfish, from Schimmel, S.C., Patrick, J.M., and A.J. Wilson, Jr. (1977). 
7 3.2 mg/kg NOED for mortality in the pinfish, Schimmel, S.C., Patrick, J.M., and J. Forester (1976). 
8 0.537 mg/kg NOED for monality in the fathead minnow from Macek, K.J., K.S. Buxton, S.K. Derr, J.W. Dean and S. Sauter (1976). 

For the second line of evidence, risk to Level 4 fish were also evaluated. Risks were not predicted 

to level4 fish from exposure to any chlorinated compound using an SFF of0.043. An HQ greater 

than 1 (2.26) was calculated only for Aroclor-1016 and mercury using an SFF of 1. These results 

are shown on Table 10-1-11. 
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(.;.Q~lituent 

,'~ 

Aroclor-1260 

Art!Cforc1016. 

Alpha-Chlordane 

Gamma-chlordane 

4,4'-DDT 

4,4'-DDE 

4,4'-DDD 

DfC!!4iii 
Endosulfan l 

·A'~t;@iior epoxide 

Lindane 

·Mercury. 

Notes: 

Maximum Level 3 Fish 
~'!!t C:::.o.n~1I1glkg) 

0.00038 

0.041 

0.334 

0.0012 

0.0019 

0.0081 

0.013 

0.0049 

0.00066 

0.0012 

0.0004 

0.00061 

Available: hrtp://www.Wes.army.mil/el/t2dbase.hunl 

fC:M 
1.()06 

3.733 

2.162 

1.999 

1.999 

3.254 

3.602 

3.254 

1.063 

1.021 

1.185 

1.021 

Table 10-1-11 
Contaminant HQ Calculations for Level 4 Fish 

Wetland 64 

Maximum Maximum 
Level 4 Tissue Cone. Level 4 Tissue Cone. Screening Ecotoxiclty 
(SfF = ll.(1I1g/il.g) (SFF =O.@limg/IOO Y lllue (D,lg{kg) 

0.00038 0:00001.? 0.0161 

0.153 0.0066 0.322 

0.722 O.o31 0.32~ 

0.0024 0.0001 0.015 

0.0038 0.00016 0.015 

0.026 0.0011 3.o' 

0.047 0.002 3;CJ6 

0.016 0.00069 3.o• 

0.0007 O':OO(l()31f L@3 
0.0012 0.000052 0.00754 

0Jl047 0.0002 0.018 

0.00062 0.000027 l.77 

. 2.2ti9 0.097 0.1410 

1 0.10 mg/kg LOED for morphological effects in the Atlantic Salmon from Addison, R.F., M.E. Zinck and J.R. Leahy (1976) 
2 0.32 mg/kg NOED for physiological effects in the mummichog, from Gallagher, K., Van Veld, P.A., Hale, R.C., and J .J. Stegeman (1995). 
3 1.0 mg/kg NOED for mortality in the spiny dogfish from Guarino, A.M. and S.T. Arnold (1979). 
4 0.075 mg/kg LOED for physiological effects in the rainbow trout, from Jensen, E.G., J.U. Skaare, E. Egaas and A.Goksoyr (1991). 
5 O.Olmg/kg NOED for mortality in the spot, from Schimmel, S.C., Patrick, J.M., and J. Forester (1976). 
6 3 mg/kg NOED for morphological effects in the Atlantic Salmon, from Addison, R.F., M.E. Zinck and J.R. Leahy (1976). 
7 1.7 mg/kg NOED for mortality in the Atlantic Salmon from Carlburg, G.E.,et a/.(1986). 
8 0.01 mg/kg NOED for mortality in the spot, Schimmel, S.C., Patrick, J.M., and J. Forester (1976). 
9 The mercury concentration was calculated using the model presented in Appendix G. 
10 0.14 mg/kg NOED for mortality in the rainbow trout, Boudou, A. and F. Ribeyre (1985). 
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HQ 
(Based on 
SFF=U 

O.D38 

0.48 

2.26 

0.24 

0.38 

0.0087 

0;016 

0.0053 

0.0007 

0.16 

0.47 

0.00036 

16.l 

HQ 
(Based on 

S.FF=0.043l .. 

o'M'fo.' :. 
,·;\~ 

0.021 

'OfWil: 
0.01 

O~Ql§' 

0.00037 

o!itixi1 
' ,.,·--..... 
0.00023 

Ql~· 
0.00033 

(t~~ 

0.000016 

0:69~!!,. ·; .. ; 
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The third line of evidence, comparison of surface water contaminants to water quality criteria, 

is shown on Table 10-1-12. Comparing the detected concentrations to water quality criteria 

results in an HQ greater than 1 for copper, iron, lead, and mercury. 

Conclusion 

Because there are surface water HQ exceedances for metals, there is a potential risk to Level 3 

fish species in Wetland 64 from directly toxic effects. In evaluating risk in Level 4 fish using the 

SFF of 0.043, there are no contaminants with an HQ greater than or equal to 1, which suggests 

no potential excess risk. 

10.1.5 Human Health Risk Assessment 

10.1.5.1 Samples Included 

Tissue 

0411640101, 0411640601 

Sediment 

0411\1640101, 0411\1640201, 0411\1640301, 0411\1640401, 0411\1640501, 0411\1640601 

Surf ace Water 

None collected. 

10.1.5.2 Current and Future Land Use 

This site is used as a recreational fishing area, and no known plans exist to change the land use 

in the distant future. Navy and civilian recreational users (boating and fishing) could be exposed, 

probably to surface water only. 
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Table 10-1-12 (1) 

Wetland64 
Phase 1181111 Surface Water Concentrations Compared to Water Quality Criteria 

Parameter UOM .. ,,......, 

041W6405D1 Saltwater 
Aluminum UG/L 

Chromium UG/L 

Copper UGIL 

Iron UG/L 

Lead UG/L 

Mercury UG/L 

Silver IJGIL 

Tolu&ne UG/L 

Zinc UG/L 

Notes: 
(a) USEPA Waier Quality Cfiteria (1995) 
(b) FOEP Class Ill Water Quality Crtterla (1996) 
Some of the numbers in the table may ~ary bec:aose of ro~ndlng, 

Oetec1e<! 
Concentration 

29MO 

12.50 
4,20 

702.0CI 
MO 
0.06 

0.04 
0.36 
10.1 0 

Water Quality 
Criteria 

1500.00 

50.00 
2.90 

300.00 
5,(;0 

0.03 

0.23 
37.00 

&l.00 

HQ 

0.20 

0.25 

1.45 
2.34 

1.54 
2Aa 
0.17 

0.01 
0.12 

Criteria 
Reference 

• 
' • •• 

.. 
• • • 

I> 
ab 
ab 
b 

b 

a b 
ab 

a 
ab 



10.1.5.3 Sediment COPCs 
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NAS Pensacola Site 41 

Section I 0: Site-Sped.fie Evaluations 
August 31, 2000 

As shown in Table 10-1-13, the following sediment COPCs were identified: 

• Arsenic 

• Chromium 

• Lead 

10.1.5.4 Fish Tissue COPCs 

As shown in Table 10-1-14, the following fish tissue COPCs were identified: 

• 4,4'-DDD 

• 4,4'-DDE 

• 4,4'-DDT 

• Aldrin 

• Heptachlor epoxide 

• Aroclor-1016 

In addition, mercury was selected as a COPC, because it was detected in 15 of 26 sediment 

samples and it has the potential to bioaccumulate. Due to the lack of tissue data, concentration 

of mercury in Level 4 fish was estimated using a model described in Appendix G. 

10.1.5.5 Surface Water COPCs 

No surface water data were available for this wetland, and thus no COPCs were identified. 
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TABLE 10.1-13 
OCCURRENCE. DISTRIBUTION.AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE ..t1 

Timeframe: CLiifl;nt •md Future 
Medium: Sediment 
E:tpo;;iaure Medium: Sei;llrrun1 

&pc11ure P1:1lnl. Wetf.in.d 6 .. Sedime"' 

&S6C1 1.~-0.chlarotie11ztnt 

'05"'17 1.~.[11chlGroter.i:trit 

9151'5 2.Mf!thyl<o~lriitnt 

725~9 (4\(l[I(! 

\ill2\t 
2fiS96:9 Actn11!)t,thyltm: 

67641 Acewne 
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lW&.tf ~pti~-SHC 

.wµ:a--Chlo10011r 
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TABLE 10-1-14 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Timeframe: Future 
Medium: Fish 
Exposure Medium: Fish 
Exposure Point: Wetland 64 Fish 

(1) 

Minimum 
CASNumbe 

Minimum 
Chemical 

Concentration Qualifier 

72548 4,4'-DDD 4.8 J 
72559 4,4'-DDE 96 

50293 4,4'-DDT 2.8 J 
309002 Aldnn 0.38 J 

12674112 Aroclor·1016 334 

11096S25 Aroclor-1260 26 J 
60571 Dieldrin 0.66 J 

859988 Endosullan I 0.19 J 
1024573 Heptachlor epoxide 040 J 
7439921 Lead (PD) 1.9 

5103719 alpha-Chlordane 1.2 J 

58899 gamma-BHC (lindane) 0.44 J 
5103742 oamma-Chlordane 1.9 J 

(1) Minimum/maximum deteded concenlralion 

(2) Tlie .screenieng value was c.atcuisted ussing ttie foJlowing equation: 

Ttie screening value=(ma:dmum concentretion)"(lrop!lic lrar15fer co.efficienl) 

(3) This chemical wes not de1ec:ied at back.ground sampling locations. 

(1) 

Maximum 
Location of 

Maximum 
Concentration Qualifier 

Units Maximum 
Conce11tration 

49 UGIKG 041J640101 

13 UGIKG 041J640601 

8.1 UGIKG 041J640601 

0.38 J UG/KG 041J640101 

334 UGIKG 041J640101 

41 J UGIKG 041J640601 

0.66 J UGIKG 041J640101 

1.2 J UGIKG 041J640601 

0.40 J UG/KG 041J640601 

2.5 MG/KG 041J640601 

1 2 J UG/KG 041J640601 

0 61 J UG/KG 041J640601 

1.9 J UGIKG 041J640601 

(4) RBCS fl){ .liie lrespasser scenario. Calculated ba5ud on toxcicity values presented in USE PA Region Ill Risk-Based Concentration Tables, 1998. 

(5) Rationale Codes. Selection Rea5on· AbOve Screening Levals. (ASL) 

Deletion Reason. 8elo¥.r ScreenlnQ levels (SSL) 

Bacitground Levels (BKG) 

No Toxicity lnformatiDrl (NTX) 

COPC in Other Media (COM) 

Detection 
Frequency 

2 I 2 

2 I 2 

2 I 2 

1 I 2 

1 I 2 

2 I 2 

1 I 2 

2 I 2 

1 I 2 

2 I 2 

1 I 2 

2 I 2 

1 I 2 

Range of 
Detection Limits 

NAV 

NAV 

NAV 

34 3.4 

66 66 

NAV 

0.8 0.B 

NAV 

1.7 1.7 

NAV 

0.39 039 

NAV 

0.67 0.67 

(2) (3) (4) (5 

R 
Concentration 

Background Fish Tissue Potential 
Contam1nan 

ARARffBC COPC Flag MEAN Used for 
Value RBC Deleclion 01 

Screening Soun:e 
Selection 

4.85 15.9 NIA 13 1 c NIA YES ASL 

113 46.8 N/A 9.3 c NIA YES ASL 

5.45 28.6 NIA 9.3 c NIA YES ASL 

038 0.4 NIA 0.2 c NIA YES ASL 

334 780.6 NIA 406 N NIA YES ASL 

33.5 1531 NIA 406 c NIA NO BSL 

0.66 0.7 NIA 2.4 c NIA NO BSL 

0.695 1.2 NIA 9.0 N NIA NO BSL 

0.4 0.5 NIA 0.35 c NIA YES ASL 

2.2 112.5 NIA NIA NIA YES COM, NTX 

1.2 2.4 NIA 9 c NIA NO BSL 

0.525 0.6 N/A 2.4 c NIA NO BSL 

1.9 3.8 NIA 9 c N/A NO BSL 

Dsflnllions: NIA= Not Applicable 

COPC"" Ctlem1eal of Potential Concern 

ARARJTBC =Applicable or Releveant arld Appropriate Requirement' To Be Considered 

J = Estimated Value 

C "' Carcinogenic 
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10.1.5.6 Risk Characterization 

Sediment 

As shown in Table 10-1-15, arsenic is the only contributor to cancer risk estimates for Wetland 

64 's sediment pathway. The cumulative risk estimated for this wetland is 1.5E-6. The HI shown 

in Table 10-1-16 was estimated to be 0.25. Arsenic was identified as a COC in surface water 

based on its contribution to the cumulative risk estimate for this wetland. Table 10-1-17 

summarizes cancer risk and noncancer hazard estimates for this wetland. Although exposure 

would likely be acute or subchronic, these hazard estimates were developed for completeness, and 

RGOs were developed . 

Lead 

A conservative exposure scenario was developed to assess the significance of lead concentrations 

reported in sediment and fish tissue samples collected at Wetland 64. This scenario involves a 

child (age 6 to 7) who accompanies an older sibling to the wetland one day a week for a year. 

It is assumed that they visit Wetland 64 to catch fish. These exposures were considered additional 

to those typically encountered at the child's home. This additional exposure was presented as an 

"alternate" source within the constructs of the Lead Model. The standard default assumptions 

in the Lead Model were retained to simulate background exposure to conservatively estimate daily 

intake from sources unrelated to Wetland 64. 

The assumption was made that this child would incidentally ingest 100 milligrams of sediment and 

54 grams of fish tissue once a week throughout the year, represented in the Lead Model as an 

alternate source. The bioavailability of lead ingested from the alternate source (Wetland 64 

sediment and fish tissue) was equal to that of house dust lead ingested from the standard 

residential default source. Assuming incidental ingestion of 100 milligrams of sediment and 

54 grams of fish tissue once per week for one year, with maximum lead concentrations of 

643 mg/kg in sediment and 2.5 mg/kg in bait fish tissue, the annual alternate source exposure was 

10-1-42 



Exposure 
Route 

Ingestion 

Dermal 

fTTmeframe: Current and Future 
1Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Wetland 64 

Chemical of Potential Medium 
Concern EPC Value 

Arsenic 18.70 

Arsenic 18.70 

EPC " Exposure Point Concentration 

MGIKG "Milligram per Kilogram 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLE 10-1-15 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected 
for Hazard Intake Intake 
Calculation (Cancer) (Cancer) Units 

M 8.5E-07 mg/kg-day 

M 3.5E-08 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units 

1.5 (mg/kg-dayr1 

7.5 (mg/kg-dayr1 

Total Risk All Exposure Routes/Pathways I 

Cancer Risk 

1E-06 

3E-07 

2E-06 I 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 10-1-16 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Timeframe: Current and Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Wetland 64 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

NAS PENSACOLA SITE 41 

-··· ----------~ 

EPC Selected 
Chemical of Potential Medium Medium for Hazard Intake 

Concern EPC Value EPC Units Calculation (Non-Cancer) 
Arsenic 18.70 MG/KG M 5.92E-06 
Chromium 1800 MG/KG M 5.70E-04 

Arsenic 18.70 MG/KG M 2.43E-07 
Chromium 1800 MG/KG M 2.30E-05 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

Reference Reference 
Dose Dose Units 

3.00E-04 mg/kg-day 
3.00E-03 mg/kg-day 

6.00E-05 mg/kg-day 
6.00E-04 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

EPC = Exposure Point Concentration 

MG/KG= Milligram per Kilogram 

M = Medium-specific EPC selected for risk calculation. 

Hazard 
Quotient 

2E-02 
2E-01 

4E-03 
4E-02 

3E-01 



Medium 

ediment 

Timeframe: Current and Future 
Receptor Population: Site Trespasser 

,Receptor Age: Adolescent 

Exposure 
Medium 

Sediment 

Exposure 
Point 

Chemical 

Arsenic 

TABLE 10-1-17 
SUMMARY OF RISK 

SEDIMENT 
NAS PENSACOLA 

SITE 41 

Carcinogenic Risk 

Ingestion Dermal Total 

Chemical 

1.28E-06 2.63E-07 2E-06 Arsenic 
Chromium 

1--~~--~~~~+-~~--1 

(Total) 1.28E-06 2.63E-07 2E-06 

Total Risk Across All Exposure Routes/Pathway 

Non-carcinogenic Hazard Quotient 

Primary Target Organ 

skin 
None reported 

(Total) 

Ingestion De 

0.02 
0.19 
0.21 



Remedial Investigation 
NAS Pensacola Site 41 
Section 10: Site-Specific Evaluations 
August 31, 2000 

estimated to be 0.009 mg lead/day. Table 10-1-18 presents the lead model output for a child 6 

to 7 years old under these exposure conditions. 

Figure 10-1-4 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

3.1 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.65%. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % 

or less sufficiently protective of potential child receptors. As a result, sediment and fish tissue 

lead concentrations at Wetland 64 would not require specific action under the hypothetical 

exposure scenario. 

Fish Tissue Ingestion 

Recreational Fishennen 

For carcinogenic risks (Table 10-1-19), cumulative risk using the modified 95th percentile fish 

ingestion rates (4.3 g/day) is below the lE-06 threshold level. For noncarcinogenic risks 

(Table 10-1-20), the calculated hazard index is below the threshold level of 1. 

Hypothetical Subsistence Fishennen 

For carcinogenic risks (Table 10-1-21), the cumulative risk for hypothetical subsistence fishermen 

based on the modified 95 % percentile fish ingestion rate ( 19. 5 g/ day) is below the 1 E-06 

threshold level. For the noncarcinogenic risk ( Table 10-1-22), the hazard index for hypothetical 

subsistence fishermen is below 1. 

A summary of the risk estimates for both of the fishermen populations evaluated is presented in 

Table 10-1-23. 

10-1-46 



Figure 10-1-4 
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Table 10-1-18 

Remedial Investigation 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Lead Model (Version 0.99d) Inputs and Results 
NAS Pensacola, Wetland 64 

Pensacola, F1orida 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs.(%) 
0-1 1.0 2.0 32.0 
1-2 2.0 3.0 32.0 
2-3 3.0 5.0 32.0 
3-4 4.0 5.0 32.0 
4-5 4.0 5.0 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 ug Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL& DUST: 
Soil: conscant cone. 
Dust: conscant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil (ug Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

House Dust (ug Pblg) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

Alternative Source Intake: Wetland 64 sediment and fish tissue 
6-7: 9.19 ug Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Level Total Uptake Soil+Dust Uptake 
YEAR (ugldL) (uglday) (uglday) 

------.... -..... - .......... _____ ., 
0.5-1: 4.1 7.60 4.68 

l-2: 4.5 10.93 7.36 
2-3: 4.2 11.44 7.44 
3-4: 4.0 11.48 7.53 
4-5: 3.4 9.65 5.69 
5-6: 3.0 9.39 5.16 
6-7: 3.1 11.98 4.84 

Diet Upcake 
(uglday) 

2.54 
2.63 
2.98 
2.90 
2.85 
3.03 
3.32 

Water Uptake 
(uglday) 
------·-----

0.37 
0.91 
0.96 
0.99 
1.04 
I.I I 
1.12 

10-1-49 

Alt. Source Uptake Air Uptake 
(uglday) ( uglday) 
----------
0.00 0.02 
0.00 0.03 
0.00 0.06 
0.00 0.07 
0.00 0.07 
0.00 0.09 
2.61 0.09 



Chemical of Potential 
Concern 

4,4'-DDD 
4,4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1016 
Heptachlor epoxide 

Mercury2 

TABLE 10-1-19 
CARCINOGENIC RISK TO RECREATIONAL FISHERMEN 

NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Medium: Fish tissue 
Exposure Route: Ingestion 
Exposure Point: Wetland 64 
Receptor Population: Recreational Fishermen 

Medium EPC Medium Intake Intake 
Value1 EPC Units (Cancer) (Cancer) Units 

4.9E-03 mg/kg 1.?E-08 mg/kg-day 

1.3E-02 mg/kg 5.0E-08 mg/kg-day 

8.1E-03 mg/kg 3.1E-08 mg/kg-day 

3.8E-04 mg/kg 4.1E-10 mg/kg-day 

3.3E-01 mg/kg 8.3E-07 mg/kg-day 

4.0E-04 mg/kg 5.7E-10 mg/kg-day 

2.3E+OO mg/kg NA mg/kg-day 

Oral Slope 
Factor 

2.4E-01 

3.4E-01 

3.4E-01 

1.7E+01 

7.0E-02 
9.1E+OO 

NA 

Slope Factor 
Units 

(mg/kg-dayr1 

(mg/kg-dayr1 

(mg/kg-dayf 1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-dayf 1 

(mg/kg-dayf 1 

Total Pathway Risk I 

Cancer Risk 

4E-09 

2E-08 

1 E-08 
?E-09 

6E-08 
1 E-08 

NA 

1E-07 

1 Exceept for mercury, the EPC was derived by multiplying the maximum detected concentration (in bait fish) by the TIC. 

For mercury, the EPC was calculate dusing the mercury model presented in appendix G. 
2 No risk can be calculated because slope factor does not exist and chemical is not considered carcinogenic. 

I 



Chemical of Potential 
Concern 

4,4'-0002 

4,4'-00E2 

4,4'-00T 

Aldrin 
Aroclor-1016 

Heptachlor epoxide 
Mercury 

TABLE 10-1-20 
NONCARCINOGENIC RISK TO RECREATIONAL FISHERMEN 

NAS PENSACOLA SITE 41 

Timeframe: Current and Future 

Medium: Fish tissue 
Exposure Route: Ingestion 
Exposure Point: Wetland 64 
Receptor Population: Recreational Fishermen 

Medium EPC Medium 
Value1 EPC Units Intake 

4.9E-03 mg/kg 4.0E-08 

1.3E-02 mg/kg 1.2E-07 

8.1 E-03 mg/kg 7.1E-08 
3.SE-04 mg/kg 9.5E-10 

3.3E-01 mg/kg 1.9E-06 
4.0E-04 mg/kg 1.3E-09 
2.3E+OO mg/kg 5.6E-06 

Intake 
Units Oral RID 

mg/kg-day NA 

mg/kg-day NA 
mg/kg-day 5.0E-04 
mg/kg-day 3.0E-05 

mg/kg-day 7.0E-05 
mg/kg-day 1.3E-05 
mg/kg-day 1.00E-04 

1 For fish tissue intake calculations, the maximum detected concentration was used as the EPC. 
2 Noncarcinogenic effects can not be determined due to the lack of an oral RfD. 

Hazard 
RID Units Quotient 

mg/kg-day NA 

mg/kg-day NA 
mg/kg-day 1 E-04 

mg/kg-day 3E-05 
mg/kg-day 3E-02 

mg/kg-day 1 E-04 
mg/kg-day 6E-02 

Total Pathway HI I 8E-02 I 



Chemical of Potential 
Concern 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1016 

Heptachlor epoxide 

Mercury2 

TABLE 10-1-21 
CARCINOGENIC RISK TO HYPOTHETICAL SUBSISTENCE FISHERMEN 

NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Medium: Fish tissue 
Exposure Route: Ingestion 
Exposure Point: Wetland 64 
Receptor Population: Hypothetical Subsistence Fishermen 

Medium EPC Medium Intake Intake Oral Slope Slope Factor 
Value1 EPC Units Units Factor Units 

4.9E-03 mg/kg 7.8E-08 mg/kg-day 2.4E-01 {mg/kg-dayr1 

1.3E-02 mg/kg 2.3E-07 mg/kg-day 3.4E-01 {mgtkg-dayr1 

8.1E-03 mg/kg 1.4E-07 mg/kg-day 3.4E-01 (mg/kg-dayf 1 

3.8E-04 mg/kg 1.9E-09 mg/kg-day 1. 7E+01 {mg/kg-dayf 1 

3.3E-01 mg/kg 3.8E-06 mg/kg-day 7.0E-02 (mg/kg-day) ·1 

4.0E-04 mg/kg 9.7E-09 mg/kg-day 9.1E+OO (mg/kg-day)"1 

2.3E+OO mg/kg NA mq/kQ-day NA (mg/kg-day)"1 

Total Pathway Risk I 

Cancer Risk 

2E-08 

8E-08 

SE-08 

3E-08 

3E-07 

SE-08 

NA 

5E-07 

1 For fish tissue intake calculations, the maximum detected concentration was used as the EPC. 
2 No risk can be calculated because slope factor does not exist and chemical is not considered carcinogenic. 

I 



TABLE 10-1-22 
NONCARCINOGENIC RISK TO HYPOTHETICAL SUBSISTENCE FISHERMEN 

NAS PENSACOLA SITE 41 

Chemical of Potential 
Concern 

4,4'-0002 

4,4'-00E2 

4,4'-00T 
Aldrin 

Aroclor-1016 
Heptachlor epoxide 

Mercury 

Timeframe: Current and Future 
Medium: Fish tissue 
Exposure Route : Ingestion 
Exposure Point: Wetland 64 
Receptor Population: Hypothetical Subsistence Fishermen 

Medium EPC Medium Intake Intake 
Value1 EPC Units Units 

4.9E-03 mg/kg 1.SE-07 mg/kg-day 

1.3E-02 mg/kg 5.4E-07 mg/kg-day 
8.1E-03 mg/kg 3.3E-07 mg/kg-day 
3.SE-04 mg/kg 4.4E-09 mg/kg-day 
3.3E-01 mg/kg 9.0E-06 mg/kg-day 
4.0E-04 mg/kg 1.4E-08 mg/kg-day 
2.3E+OO mg/kg 2.6E-05 mg/kg-day 

Oral RID 

NA 

NA 
5.0E-04 
3.0E-05 

7.0E-05 
1.3E-05 

1.00E-04 

1 For fish tissue intake calculations, the maximum detected concentration was used as the EPC. 
2 Noncarcinogenic effects can not be determined due to the lack of an oral RfD. 

Hazard 
RfD Units Quotient 

mg/kg-day NA 

mg/kg-day NA 
mg/kg-day 7E-04 

mg/kg-day 1 E-04 

mg/kg-day 1 E-01 

mg/kg-day 2E-06 
mg/kg-day 3E-01 

Total Pathway HI• 4E-01 



Chemical of Potential 
Concern 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Aldrin 
Aroclor-1016 

Heptachlor epoxide 
Mercury 

Timeframe: Current and Future 
Medium: Fish tissue 
Exposure Route : Ingestion 
Exposure Point: Wetland 64 

TABLE 10-1-23 
SUMMARY OF RISK 

FISH INGESTION 
NAS PENSACOLA 

SITE 41 

Recreational Fishermen 

Medium EPC Medium Hazard Quotient Carcinogenic Risk 
Value1 EPC Units 

4.9E-03 mg/kg NA 4E-09 
1.3E-02 mg/kg NA 2E-08 
8.1E-03 mg/kg 1.43E-04 1 E-08 
3.BE-04 mg/kg 3.17E-05 7E-09 
3.3E-01 mg/kg 2.78E-02 6E-08 
4.0E-04 mg/kg 1.03E-04 1 E-08 
2.3E+OO mg/kg 5.62E-02 NA 

Cumulative HI I Cancer Risk 8.43E-02 1.08E-07 

NIA - Not applicable (value cannot be determined due to lack of toxicological reference information) 

1 For fish tissue intake calculations, the maximum detected concentration was used as the EPC. 

Subsistence Fishermen 

Hazard Quotient Carcinogenic Risk 

NA 2E-08 
NA 8E-08 

6.58E-04 5E-08 
1.46E-04 3E-08 
1.28E-01 3E-07 
2.33E-06 5E-08 
2.60E-01 NA 

3.90E-01 I 5E-07 I 



10.1.5.7 Remedial Goal Options 

Remedial Investigation 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluarions 
August 31, 2000 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1995). Arsenic was identified as a COC at this 

wetland based on its contribution to cancer risk estimates for the sediment pathway. Because 

arsenic was identified as a COC based on cancer risk and not hazard index estimates, only 

risk-based RGOs were developed. As shown in Table 10-1-15, the sediment exposure point 

concentration of 18.7 mg/kg-day resulted in a risk estimate of 1.5E-6 for arsenic. RGOs for 

arsenic in sediment for the adolescent trespasser are 12.24 mg/kg, 122.4 mg/kg, and 1,224 mg/kg 

for target risk levels of lE-6, lE-5, and lE-4, respectively. 

10.1.5.7 Remedial Goal Options 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was identified as a COC at this 

wetland based on its contribution to cancer risk estimates for the sediment pathway. Because 

arsenic was identified as a COC based on cancer risk and not hazard index estimates, only 

risk-based RGOs were developed. As shown in Table 10-1-16, the sediment exposure point 

concentration of 18.7 mg/kg-day resulted in a risk estimate of 1.5E-6 for arsenic. RGOs for 

arsenic in sediment for the adolescent trespasser are 12.24 mg/kg, 122.4 mg/kg, and 1,224 mg/kg 

for target risk levels of lE-6, lE-5, and lE-4, respectively. 

10.1.6 Conclusions and Recommendations 

The Wetland 64 complex includes the NAS Pensacola Yacht Basin and those wetland areas 

immediately upstream (Wetlands 7, 8, 64, and the downstream end of Wetland 6). The ecological 

risk assessment for Wetland 64 measured assessment endpoints for piscivorous bird health and 

reproduction, benthic macroinvertebrate community toxicity and diversity, and for protection of 

fish viability. Using a SFF of 1, the HQ for DDT exposure for the heron was above 1 at only 
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one Phase IIB/III sample location at Wetland 64. Assessments for benthic diversity and toxicity 

showed acute effects at two sample locations for the marine amphipod Leptocheirus plumulosus. 

No acute or toxic effects were noted for the marine polychaete Neanthes arenacoedentata at any 

of the sample locations. Species diversity was noted to be fairly even between nematodes, 

gastropods, polychaetes, and isopods, and included between seven and 15 representatives from 

the pollution tolerant polychaet species. Based on the results of the chemistry and toxicity data, 

condition number 2 for sediment exists for Wetland 64 location 64-05. Condition number 6 exists 

for locations 64-04 and 64-06. Sediment samples from 64-04 and 64-06 were noted to have 

strong petroleum odors, which may account for the survival effects noted for these locations. 

Because there are surface water HQ exceedances for metals, there is a potential risk to Level 3 

fish species in Wetland 64 from directly toxic effects. In evaluating risk in Level 4 fish using the 

SFF of 0.043, there are no contaminants with an HQ greater than or equal to 1, which suggests 

no potential risk. 

The HHRA identified several pesticide and PCB constituents as fish tissue COPCs. Three metals 

were identified as sediment COPCs. No surface water COPCs were noted. The cumulative risk 

estimated for arsenic in sediment at this wetland is 1.5E-6. A sediment EPC for arsenic of 

18.7 mg/kg-day resulted in a risk estimate of 1.5E-6. RGOs for arsenic in sediment for the 

adolescent trespasser are 12.24 mg/kg, 122.4 mg/kg, and 1,224 mg/kg for target risk levels of 

lE-6, lE-5, and lE-4, respectively. Using USEPA guidelines, sediment and fish tissue lead 

concentrations at Wetland 64 would not require specific action under the hypothetical exposure 

scenario. Fish tissue COPCs (adjusted for trophic transfer coefficients) were compared to 

fish ingestion RBCs, and equated to a risk of lE-06. Linear ratio analyses reveal cancer target 

risks ranging from 1.3E-6 for alpha-chlordane to 1.5E-3 for Aroclor 1016. Noncancer hazards 

for fish tissue COPCs ranged from 0.18 for alpha-chlordane to 14.6 for Aroclor 1016. 
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The NAS Pensacola Yacht Basin is used to launch and dock sailboats. The area of the 

Yacht Basin contained within the investigative area for Wetland 64 is not conducive to other 

water sports or recreational activities. A small beach on the northwest side of the clubhouse (on 

Bayou Grande, outside of the area of investigation) is the designated swimming area for this 

facility, and the area for launching and beaching smaller boats. On the Yacht Basin side, a 

concrete seawall meets the water's edge, limiting swimming and wading. The Site 40 RI 

(EnSafe, 1999) identified that fishing and crabbing activities are allowed in Bayou Grande, an 

area that includes the NAS Pensacola yacht Basin. However, the Site 40 RI revealed that 

Bayou Grande does not support sufficient game for subsistence fishing. Recreational fishing 

generally occurs during the warmer months of the year, and commercial fishing is restricted 

because of the Florida net-ban. Therefore, the overall impact from consuming fish originating 

in Bayou Grande, and the Yacht Basin is considered to be insignificant. 

Based on the findings of petroleum contaminants in the Wetland 64 sediments at locations of 

toxicity, this wetland is recommended for transfer to the State of Florida petroleum program. 
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10.2 Wetland 5A/5B 

10.2.1 Site Description 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Wetland S is located in a wooded area within the developed portion of NAS Pensacola. It is 

flanked to the west by the A.C. Read Golf Course, to the north by the former NADEP Dynamic 

Components Division and other buildings formerly used by NADEP, and to the south by 

Taylor Road. Parsons and Pruitt (USEPA, 1991) divided this wetland into two parts, SA and SB. 

They described Wetland SA as a palustrine forested system, and Wetland SB as a palustrine 

emergent system. 

Wetland SA (roughly 1.3 acres in size) is connected to Wetland SB (1.2 acres) by a culvert which 

runs under Murray Road. Wetland SA is bordered by Murray Road to the east, the golf course 

to the west, and buildings to the north and south. A 200-300 foot vegetative buffer surrounding 

this area likely offers habitat to various species. The open water portion of the wetland ranges 

from 0 to 3 feet in depth, and varies from 80-1 SO feet in width. Sediments collected at this site 

detected up to 40 3 TOC. 

Little history is available concerning the origins of Wetland SA, which is several decades old and 

likely began as a man made feature (a borrow pit). It served as a drainage pathway as early as the 

1940s, and reportedly contained a saw mill during that time. In recent years, beaver dams 

constructed at the downstream end raised the water level in the basin which contains this wetland, 

facilitating sedimentation and the emergence of a marsh there. Since 1994, the water level in 

Wetland SA has somewhat receded, after a faulty valve in a nearby potable water storage tank was 

repaired. Previously, several thousand gallons of potable water per day accidentally discharged 

from this tank into Wetland SA via an overflow pipeline. Wetland SA continues to serve as a 

storm water conduit, and drains via Wetland 5B into Wetland 6, which as mentioned earlier, 

empties into the NAS Pensacola Yacht Basin (Wetland 64). Typical vegetation found in 

Wetland SA consists of hardwoods, such as oaks and sweet bay magnolias. 
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Wetland SB resembles and functions like a drainage ditch. It receives storm water from 

Wetland SA and drains eastward into Wetland 6. Vegetation in Wetland SB includes cattails 

(Typha latifolia), and other emergent plants. 

IR sites potentially affecting Wetland S include Sites 2S, 27 and 30. Site 2S (Radium Spill Site) 

was the location of a radium spill which occurred in 1978. Site 27 (Radium Dial Shop 

Sanitary Sewer) was associated with the Radium Dial Shop located in Building 709 from 1940 to 

1976. Site 30 (Buildings 648, 649 and 7SS) was active from the 1940s through the 1970s as the 

NADEP Dynamic Components Division (NEESA, 1983). 

In 1994, an interim removal action (IRA) removed a contaminated former oil-water separator 

which was deeply buried in the sediments of Wetland SA below Site 30. No history is available 

on this structure, which was discovered by USEPA investigators in 1992, and labeled a "waste 

receiving structure." During the IRA, the former oil-water separator and surrounding sediments 

were removed and disposed of, and confirmatory samples were collected from the removal area. 

10.2.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-2-1 denotes 

the Phase IIA Wetland SA &SB sampling locations. 

Wetland SA Sediment 

Twenty-two metals were detected in Wetland SA sediment samples. Eight metals, including 

cadmium (11.2 ppm, 7.6 ppm, 7.7 ppm, 4.2 ppm, and 10.1 ppm at locations SAOl, SA02, SA03, 

SA04, and SAOS), chromium (81.1 ppm, 69.3 ppm, and llS ppm at locations SAOl, SA03, and 

SAOS), copper (1S6 ppm, 28.S ppm, 68.9 ppm, and 317 ppm at locations SAOl, 5A03, 5A04, and 

5AOS), lead (427 ppm, 64.6, ppm, 111 ppm, 169 ppm, 383 ppm, and 48.6 ppm at locations SAOl, 

SA02, 5A03, SA04, SAOS, and SA06), mercury (1.0 ppm, 0.37 ppm, O.S4 ppm, 0.84 ppm, and 
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0.25 ppm at locations 5A01, 5A03, 5A04, 5A05, and 5A06), nickel (23.5 ppm, 16 ppm, and 

25.2 ppm at locations 5A01, 5A03, and 5A05), silver (1.1 ppm at location 5A02), and 

zinc (2,290 ppm and 591 ppm at locations 5A01 and 5A05), exceeded sediment benchmark levels 

at Wetland 5A. Eleven pesticides were detected in Wetland 5A sediment samples, including 

4,4'-DDT and its metabolites, dieldrin, endosulfan II, endrin/endrin aldehyde/endrin ketone, 

alpha-BHC, and alpha/gamma-chlordane. Dieldrin (2.5 ppb and 0.85 ppb at locations 5A01 and 

5A06) was detected above the sediment benchmark level (0.72 ppb) at Wetland 5A. 

One 4,4'-DDE concentration (120 ppb) at location 5A05 exceeded its basewide level. The PCBs 

Aroclor-1254/1260 were detected in Wetland 5A sediment samples, with a single Aroclor-1260 

concentration (100 ppb at location 5A05) exceeding applicable screening levels (21.6 ppb). 

Nineteen SVOCs were detected in Wetland 5/A sediment samples, many of which were high and 

low molecular weight PAHs. Four differenc phthalate esters, 4-methylphenol, and 

bis(2-chloroxy)methane were also detected. Seven PAHs exceeded sediment benchmark levels, 

including acenaphthylene (120 ppb at location 5A05). All other PAH exceedances occurred at 

sample locations 5A01, 5A05, and 5A07: benzo(a)anthracene (120 ppb, 320 ppb, and 240ppb), 

benzo(a)pyrene (140 ppb, 240 ppb, and 240 ppb), chrysene (180 ppb, 510 ppb, and 390 ppb), 

fluoranthene (280 ppb, 1, 100 ppb, and 750 ppb), phenanthrene (110 ppb, 240 ppb, and 230), and 

pyrene (220 ppb, 730 ppb, and 620 ppb). The phthalate ester bis(2-ethylhexyl)phthalate 

(1,500 ppb, 690 ppb, and 1,300 ppb at locations 5A05, 5A06, and 5A07) was also detected above 

the appropriate screening level. Three VOCs were detected at Wetland 5A, including acetone, 

methylene chloride, and toluene. Acetone and methylene chloride are common laboratory 

contaminants. Table 10-2-1 shows the Wetland 5A Phase IIA sediment sample results (frequency 

of detection, range of detected concentrations, and average detected concentration). Table 10-2-2 

compares detected concentrations at each sample location to sediment benchmark levels, and lists 

calculated HQs for each parameter. Only the parameters with benchmark levels are presented in 

Table 10-2-2. The HQs will be discussed further in the ecological risk section. 
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Table 10-2-1 
Phase llA Detected Concentrations in Wetland SA Sediments 

Frequency of Range of Detected 
Parameter Detedion Concentrations 

Inorganics (mg/kg) 

Aluminum (Al) 717 699 - 18700 
Antimony (Sb) 517 0.28 - IO 

Arsenic (As) 617 0.78- 3.2 

Barium (Ba) 717 4.1 - 150 

BeryiliUl:ll (Be) 3/7'{ ''. 0:21;'-"·0:8l' 

Cadmium (Cd) 717 0.27 11.2 

Calcium (Ca) 717 351- 71000 

Chromium (Cr) 717 2.8 - 115 

Cobalt (Co) 617 0.3 - 13.4 

Copper (Cu) 717 13.l 317 

Iron (Fe) 717 616 - 9830 

Lead (Pb) 717 l l.5 - 427 

Magnesium (Mg) 717 27.1-5960 

Manganese (Mn) 717 IL8 205 

Mercury (Hg) 517 0.25 - I 

Nickel (Ni) 617 l.3 - 25.2 

Potassium (K) 717 30.3 - 413 

Selenium (Se) 517 1.5 - 2.6 

Silver (Ag) 217 0.42 - l.l 

Thallium (Tl) l/7 1.4 

Vanadium {V) 617 2.2 - 24 

Zinc (Zn) 717 39.3 - 2290 

Pesticides and PCBs (ug/kg) 

4,4'-DDD 517 0.23 - 2.3 

4,4'-DDE 517 0.87 120 

4,4'-DDT 317 0.78 - 5 

Aroclor-1254 l/7 14 

Aroclor-1260 317 2.6 - 100 

Dieldrin 217 0.85 - 2.5 

Endosulfan Il 117 I.7 - 1.7 

Endrin 117 1.1 

Endrin aldehyde 117 0.72 

Endrin ketone 117 0.26 

alpha-BHC 217 0.34 0.64 

alpha-Chlordane 217 0.33 - l.6 

ganuna-Chlordane 217 0.23 - 1.3 

10-2-6 

Average Detected 
Concentration 

8119.86 

3.68 

2.13 

40.1 

a;52' 

6.0 

11046.:28 

51.63 

4.92 

87.54 

4682.23 

173.53 

1111.83 

58.69 

0.60 

12.3 

185.27 

1.84 

0.76 

1.4 

13.6 

459.27 

1.10 

25.038 

2.36 

14 

39.53 

1.68 

l.7 

1. J 

0.72 

0.26 

0.49 

0.97 

0.77 



Parameter 

SVOCs (µg/kg) 

4-Metbylphenol (p-Cresol) 

Acenapbtbylene 

Antbracene 

Benzo(a)anthracene 

Berizo(a)pyrene 

Benzo(b)t1uoranthene . 

Benzo(g,b,i)perylene 

Benzo(k)t1uoranthene 

Butylbenzylpbthalate 

Carbazole 

Cbrysene 

Di-n-butylphthalate 

Di-n-octyl phthalate 

Fluorantbene 

Indeno(l ,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

bis(2-Chloroetboxy)methane 

bis(2-Etbylhexyl)phthalate (BEHP) 

voes(µ tk 

Acetone 

Methylene chloride 

Toluene 

Note: 

Table 10-2-1 
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Phase IIA Detected Concentrations in Wetland SA Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

Jn 100- 200 150 

117 120 120 

117 44 44 

317 120 - 320 226.67 

4/7 37-240 164;25' 

317 57 - 360 212.33 

3/7 120 - 280 196;6?,, 

317 73 170 110.33 

1/7 200 200 

217 48 - 96 72 

3/7 180 - 510 360 

117 100 100 

1/7 22 22 

517 71-1100 457.80 

3/7 110-310 203.33 

317 110- 240 193.33 

517 71 - 730 344.8 

117 l!O 110 

317 690 - 1500 1163.33 

517 66 - 5200 2538 

117 250 250 

3/7 5-280 131.67 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb ), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 

Wetland SB Sediment 

Twenty metals were detected at Wetland 5B sediment samples. The same eight metals that 

exceeded appropriate sediment benchmark levels in Wetland 5A - cadmium (220 ppm), 

chromium (416 ppm), copper (268 ppm), lead (481 ppm), mercury (0.68 ppm), nickel (93.9 ppm), 

silver (5.2 ppm), and zinc (1,160 ppm) exceeded benchmark levels at location 5B02 in 

Wetland 5B. Six pesticides were detected in Wetland 5B sediment samples: 4,4-DDD/DDE, 

dieldrin, alpha-BHC, and alpha/gamma-chlordane. Dieldrin (7 .1 ppb) was detected above its 
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Table 10-2-2 (1) 

Wetland SA 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample 
Location Parameter 

041M5A0101 
4,4'-DDD (UG/KG) 

4,4'-DDE (UGIKG) 

4,4'-DDT (UG/KG) 

alpha-Chlordane (UG/KG) 

Antimony (MG/KG) 

Aroclor-1260 (UG/KG) 

Arsenic (MG/KG) 

Benzo(a)anthracene (UG/KG) 

Benzo(a)pyrene (UG/KG) 

Cadmium (MG/KG) 

Chromium (MG/KG) 

Chrysene (UG/KG) 

Copper (MG/KG) 

Dieldrin (UG/KG) 

Fluoranthene (UG/KG) 

Lead (MG/KG) 

Mercury (MG/KG) 

Nickel (MG/KG) 

Phenanthrene (UG/KG) 

Pyrene (UG/KG) 

Zinc (MG/KG) 

041M5A0301 
4,4'-DDD (UG/KG) 

Arsenic (MG/KG) 

Notes: 

Detected 
Concentration 

0.64 

0.87 

0.78 

0.33 

10 

16 

2.5 

120 

140 

11.2 

81.1 

180 

156 

2.5 

280 

427 

1 

23.5 

110 

220 

2290 

0.84 

2.6 

(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines FDEP SOAGs 
Some of the numbers in the table may vary because of rounding. 

Sediment 
Benchmark Value 

(SBV) 

1.22 

2.07 

1.19 

1. 7 

12 

21.6 

7.24 

74.8 

88.8 

0.68 

52.3 

108 

18.7 

0.72 

113 

30.2 

0. 13 

15.9 

86.7 

153 

124 

1.22 

7.24 

HQ 

0.52 

0.42 

0.66 

0.19 

0.83 

0.74 

0.35 

1.60 

1.58 

16.47 

1.55 

1.67 

8.34 

3.47 

2.48 

14. 14 

7.69 

1.48 

1.27 

1.44 

18.47 

0.69 

0.36 

SBV- HQ 
Reference 

b 

b 

b 

a 

a 

b 

ab 

b 

b 

b 

ab 

b 

ab 

b 

b 

ab 

ab 

ab 

b 

b 

ab 

b 

ab 



Table 10-2-2 (2) 

Wetland SA 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sediment 

Sample Detected Benchmark Value 

Location Parameter Concentration (SBV) HQ 

Cadmium (MG/KG) 7.7 0.68 11.32 

Chromium (MG/KG) 69.3 52.3 1.33 

Copper (MG/KG) 28.5 18.7 1.52 

Lead (MG/KG) 111 30.2 3.68 

Mercury (MG/KG) 0.37 0.13 2.85 

Nickel (MG/KG) 16 15.9 1 01 

Zinc (MG/KG) 96.9 124 0.78 

041M5A0501 
4,4'-DDE (UG/KG) 120 2.07 57.97 

4,4'-DDT (UG/KG) 5 1.19 4.20 

Acenaphthylene (UG/KG) 120 5.87 20.44 

alpha-Chlordane (UG/KG) 1.6 1.7 0.94 

Antimony (MG/KG) 4.5 12 0.38 

Aroclor-1260 (UG/KG) 100 21.6 4.63 

Arsenic (MG/KG) 3.2 7.24 0.44 

Benzo(a)anthracene (UG/KG) 320 74.8 4.28 

Benzo(a)pyrene (UG/KG) 240 88.8 2.70 

bis(2-Ethylhexyl)phthalate (BEHP) (UG/KG) 1500 182 8.24 

Cadmium (MG/KG) 10.1 0.68 14.85 

Chromium (MG/KG) 115 52.3 2.20 

Chrysene (UG/KG) 510 108 4.72 

Copper (MG/KG) 317 18.7 16.95 

Endrin (UG/KG) u 3.3 0.33 

Endrin aldehyde (UG/KG) 0.72 3.3 0.22 

Fluoranthene (UG/KG) 11 OD 113 9.73 

gamma-Chlordane (UG/KG) 1.3 1.7 0.76 

Lead (MG/KG) 383 30.2 12.68 

Mercury (MG/KG) 0.84 0.13 6.46 

Notes: 
(a) US EPA Screening Concentration for Sediment EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 

SBV-HQ 
Reference 

b 

ab 

ab 

ab 

ab 

ab 

ab 

b 

b 

b 

a 

a 

b 

ab 

b 

b 

b 

b 

ab 

b 

ab 

a 

a 

b 

a 

ab 

ab 



Table 10·.Z.2 (3) 

Wetland SA 
Phase llA Sediment Concentrations Compared to Benchmark Level~ 

Sediment 

Som pie oetectod Bonchrnnrk'Value 
,l.£.catJon Parameter C-onc;et:'ltration ($BVJ HQ 

Ni91\el (~G/KG) 25.2 15.9 1.58 

f'ttenan1nrene (lJG/XG) 2•0 ao,7 '2: 7.7 

Pytene. (U('llKGJ 730 153 U7 
line (MG/KGi) ;;g1 124 4,77 

• 
t •• 

041M5A0701 
4 ,4'·0 0 0 \UG/KG) 0.23 1.?i Q\1~ 
Anthracene (UGIKG) 4• 46.9 Cl.94 

Antornony (MG/KG) 1.1 ·12 <Y.09 

/\roclor-1260 (UGIKG) ?.t> 2 1.6 6.12. 
Arsenic (MGIKG) 0.78 724 (1': 11 

B•nzQ(0)an!lhae<>ho (UG1KG) '140 74 8 3.21 

Benzo\a)pyre·ne (UG/KG) 240 85.8 2. ro 
blS{2·Ft~ylhexyl)phthalale (BEi IP) {UGJKG) 1300 182 1.14 

Cadm1µm (MG/KGJ 0.27 0.6.8 .0 40 

Chromium (MG1KG) 2,8 ~2.3 Q,05 
Chryw ne (UGl f<G) ;;so 1•l8 3.61 

Coppo1 (MG!KG) 13.1 ia 1 0.70 

Endnn Ketone (l!GIKG) Q.26 3.~ o.QS 
Fluoranlhene H.!GIJ~G) 750 11 ~ 6.64 

gamma·Chloroano (UGJKG) .0.23. L7 0'.1·4 

Lead (MG/KG) 11 .5 3e 7 O.;>il' 

Nickel (MG/KG) e 159 0.13 

f'Mnantllren~ (t.)GIKG) 230 86.7 .2.65 

Pyl ene (UGIKG) 6~0 153 4,~ 

Zinc (MG/KG) 54.7 124 0.44 

Notes: . 
(a) USEPA Sct<><>ning ConC,e•tl1atio11 for Sedim"'1<- EPA S&Vs 
(b) FDEf' Sedlrneol Quality j\;5'Js<nJ~ll l Gu1dehnos - WEP. SOAG~ 
Some of the num;>er.$ in tile tabJ!!lllay. va-,Y t>etc;.t;se ~ rbvnd1n9 

SBll ·HQ 
R~terenc;e 

• b 
ll'. 

b 

:a1b 
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b 
b 

•• 
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•b 
b 
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sediment benchmark level (0.72 ppb) at location 5B02. No 4,4'-DDT or its metabolites exceeded 

basewide levels at Wetland 5B. The PCB Aroclor-1254 (53 ppb) exceeded its benchmark level 

(21.6 ppb) at location 5B02. Six SVOCs were detected in Wetland 5B sediment samples, 

including 2/4-methylphenol, benzo(b)fluoranthene, butylbenzylphthalate, fluoranthene, and 

pyrene. All sediment SVOC detections at Wetland 5B were below benchmark levels. Five VOCs 

were detected at Wetland 5B, including 1,2-dichloroethene, acetone, chlorobenzene, toluene, and 

vinyl chloride. Acetone and methylene chloride are common laboratory contaminants. 

Table 10-2-3 shows the Wetland 5B Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-2-4 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the parameters with benchmark levels are presented in 

Table 10-2-4. The HQs will be discussed further in the ecological risk section. 

Wetland SA Surf ace Water 

Sixteen metals were detected in Wetland 5A surface water samples. Seven metals, including 

aluminum (259 ppb, 945 ppb, 621 ppb, 206 ppb, and 153 ppb at locations 5A01, 5A02, 5A04, 

5A05, and 5A07), cadmium (3.2 ppb at location 5A02 ), chromium (ll.4 ppb at location 5A05), 

copper (19.6 ppb and 21.3 ppb at locations 5A05 and 5A07), iron (1,350 ppb, 1,150 ppb, 

1, 170 ppb, and 1,710 ppb at locations 5A01, 5A02, 5A04, and 5A05), lead (13.3 ppb, 10.5 ppb, 

20.3 ppb, 10 ppb, and 2.8 ppb at locations 5A01, 5A02, 5A04, 5A05, and 5A07), and zinc 

(99.4 ppb, 55.8 ppb, 236 ppb, 102 ppb, and 189 ppb at locations 5A01, 5A05, 5A06, and 5A07), 

exceeded appropriate freshwater surface water quality criteria at Wetland 5A. Endosulfan I, was 

detected in surface water at Wetland 5A, below its screening criteria. No PCBs were detected 

in Wetland 5A surface water samples. One SVOC, bis(2-ethylhexyl)phthalate, was detected in 

Wetland 5A surface water above its screening level at four locations (2 ppb, 5 ppb, 
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Table 10-2-3 
Phase IIA Detected Concentrations in Wetland 58 Sediments 

Parameter 

Inorganics (mg/kg) 

Alufuin\nn 1(Al) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmillrii (Cd) 

Calcium (Ca) 

Chioffiitini (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) · 

Po1assium (K) 

Selenium (Se) 

Silver (Ag) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

Aroclor-1254 

Dieldrin 

alpha-BHC 

alpha-Chlordane 

gamma-Chlordane 

SVOCs (µg/kg) 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Benzo(b)fluoranthene 

Butylbenzylphthalate 

Fluoranthene 

1,2-Pichloroethene (total) 

Acetone 

' . 
Toluene 

Notes: 

Frequency of 
Detection 

2/2 

1/2 

2/2 

1/2 

2/2 

2/2 

2/2 

112 

I/2 
2/2 

212 

2/2 

2/2 

1/2 

2/2 

2/2 

l/2 

l/2 

l/2 

212 

l/2 

212 

2/2 

2/2 

2/2 

212 

l/2 

l/2 

1/2 

1/2 

2/2 

l/2 

1/2 

l/2 

2/2 

l/2 

Range of Detected 
Concentrations 

49b.o 10500 

1.3 

L3 -30.2 

0.48 

0.3 -220 

109 4400 

7.9- 416 

5.3 

268 

306- 3290 

17.9 481 

27.1 668 

l.4 - 42.7 

0.68 

2.2 - 93.9 

10.5 - 247 

3.6 

5.2 

18.8 

9.8 - 1160 

2.2 

0.32 - 3.9 

8.7 - 53 

0.42-0.71 

0.3 - 1.8 

0.19 - 1.2 

I 

200 

150 

83 

38 - 80 

llO 

88 

11 .-. 
66- 180 

13 

Average Detected 
Concentration 

5495;5 

1.3 

15.75 

0.48 

110.15 

2254.5 

21T.95 

5.3 

268 

4682.23 

249:45 

347.55 

22.05 

0.68 

48.05 

128.75 

3.6 

5.2 

18.8 

584.9 

2.2 

2.11 

30.85 

3.76 

l.05 

0.70 

200 

150 

83 

63 

110 

88 

ll 

123 

13 

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected. 
All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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Tobie 10'·2-4 (1) 

Wetlani:l 58 
Plias.,. llA: Sediment Concentr.itions, Compared to Benchmark Levels 

Sample 
Location 

MiMsB0201 

Paranietcr 

'4,4'•DDD (UG/KG) 
-4, ~·-0oe (UG/l<G) 
alpha-Chlordane (UGiKG) 

.l\rodor-1254 (UG/KG) 
Arsenic {MGIKG) 

Cawmum !MG/KG) 
Chrom1t1m JMG/KG) 

Coppei (MG/KG) 
Ololdrin jU()/KGJ 
Fluoranthono j UG/KG) 

3e.rNn••Chlordane (UG1KG) 
L1'ad (MG/KG) 

Mercury (MG1KG\ 

NioKel (MG/KG) 
Pyrone (UG/Kt;l) 
S ilver (MG/KG) 

2:r1c 1M01l<G) 

Nolo~ 

Deto~l«I 
Concentration 

2.2 
39 
12 
5'l 
1:3 
220 
416 

:268 

7 1 

•j 10 

1 
46j 

o.es 
93.9 
sa 
5.2 

, 1~0 

(a) \JSEPA Scteening CondentrntiQJ1 for Sediment • EPA SSVs 
(b) fDEP Sediment Q11alily Asscssrt>i>nl Gu1~elines - FlilEP SDAG"' 
Sor'I'\<:'' of tile nun·1bets fi:l 1he tab~' may vary because of roundinr;, 

Sodimenl 
Benctima~ Value 

(SBV) 

1,.22 

ZO/ 
'L7 

21 s. 
1.24 

0 168 

5i.3 
18.7 
Q.72 
113 

1.7 
3 02 

0. 13 

15.9 
'5'3 
0.73 

124 

HQ 

1.80 
188 
0 71 

2'45 

0.18 

32353 
7 95 

103 
9.8& 

Q97 

IJ.59 

15-93 
5.23 

591 
0.58 

712 

9,35 

SBV -HQ 
~efet~ne.e 

b 
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• 
0 

·~ 
II 

•b 

•b 
b 

" ;J 
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3 ppb, and 2 ppb at locations 5A01, 5A04, 5A05, and 5A06). Six VOes were detected in 

Wetland 5A surface water, including 1, 1-dichloroethane, cis-1,2-dichloroethene, acetone, 

bromodichloroethane, chloroform, and dibromochloromethane. No VOes detected in Wetland 5A 

surface water samples exceeded any surface water quality standard. Acetone is a common 

laboratory contaminant. 

Table 10-2-5 shows the Wetland 5A Phase 11A surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-2-6 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the parameters with water quality criteria are presented 

in Table 10-2-6. The HQs will be further discussed in the ecological risk section. 

Wetland SB Surface Water 

Sixteen metals were also detected in Wetland 5B surface water. Eight metals, including aluminum 

(2,060 ppb), cadmium (19 ppb), chromium (40.8 ppb), copper (52.7 ppb), iron (2,890 ppb), 

lead (94.1 ppb), mercury (0.14 ppb) and zinc (189 ppb), exceeded freshwater surface water quality 

criteria at location 5B02. No pesticides or PeBs were detected in Wetland 5B surface water. 

Five SVOes, were detected in Wetland 5B surface water, including 2-chlorophenol, 

4-chloro-3-methylphenol, n-nitroso-di-n-propylamine, pyrene, and bis(2-ethylhexyl)phthalate. 

Bis(2-ethylhexyl)phthalate exceeded its surface water screening criteria at location 5B02 (2 ppb). 

Four voes were detected in Wetland 5B surface water, including 1, 1-dichloroethane, acetone, 

trichloroethene, and vinyl chloride. No voes detected in Wetland 5B surface water samples 

exceeded any surface water quality standard. Acetone is a common laboratory contaminant. 

Table 10-2-7 shows the Wetland 5B Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-2-8 

compares detected concentrations at each sample location to surface water quality criteria, and lists 

calculated HQs for each parameter. Only the parameters with water quality criteria are presented 

in Table 10-2-8. The HQs will be further discussed in the ecological risk section. 
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Phase IIA Detected Concentrations in Wetland SA Surface Water 

Frequency of Range of Detected Average Detected 
Parameter Detection Concentrations Concentration 

Inorganics (µg/L) 

Aluminum (Al) 516 153 - 945 436.8 

Antimony (Sb) 116 3.1 3.1 

Barium (Ba) 616 13.6-41:4 26:62 

Cadmium (Cd) 1/6 3.2 3.2 

Calcium (Ca) ' . 616 5460-28600 . 15643.33 

Chromium (Cr) 1/6 11.4 11.4 

Cobalt (Co) 116 3 3 

Copper (Cu) 3/6 7.2-21.3 16.03 

Iron (Fe) 616 357-1710 1114.5 ·. 

Lead (Pb) 516 2.8 - 20.3 11.38 

Magnesium (Mg) 616 2090- 6710 3301.67 

Manganese (Mn) 616 20.5 - 80 48.57 

Potassium (K) 616 1050 - 5580 2665 

Sodium (Na) 616 7710 - 21300 12238.33 

Thallium (Tl) 116 3.5 3.5 

Zinc (Zn) 416 55.8 - 236 123.3 

Pesticides and PCBs (µg/L) 

Endosulfan I 116 0.029 0.029 

SVOCs /L 

bis(2-ethylhexyl)phthalate 416 2-5 3 

voes /L 

1, 1-Dichloroethane 116 

cis-1,2-Dichloroethene 1/6 

Acetone 1/1 9 9 

Bromodichloromethane 1/6 2 2 

Chloroform 116 

Dibromochloromethane 1/6 2 2 

Notes: 
The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected. 
All results are in micrograms per liter (µg/L) or parts per billion (ppb). 
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Table 10-Z-6 (1) 

Wetland SA 
Phase llA Surface Water'CCincentraUons Compared to Water auallty Criteria 

Sample 
Location 

041VV5AOZ01 
Aluminum 
Cadmil1m 
Iron 

Lead 

(141WSA0501 
Aluminum 
Antimony 

Par.ur1eter 

F1~sllwater 

Fr~shwater 

bi;(2,Ethv'hexyl)phth•lale (BEHi') 

Chromilim 
Copp<>r 

hor.1 

Le•~ 

Zinc 

Notes: 
(•) tJS6PAWaler Oualhy Criteria (1995) 
(bl FDEP Class Ill Waler Quality Cri~•na (1996) 

UOM 

UG/L 

UO/L 

UG/L 

UC/L 

llG/L 

UG/L 

llC'l/L 
UQ/L 

UG/L 

llCl/L 

UG/L 

UO/L 

Some of \he tl\JmbF.n:> 111 !.'1e table maiy vary bezause ot round>rll1· 

D•t.Oewd 
Concentration 

' ,. 

945.0 

3,2 
·l , IQO.O 

10.5 

2ll6.0 

:r.1. 

~ 9 
11.4 
11).!; 

'l .710.Q 

10.0 

55.8 

Water Oua1ity 
Cfiteria 

87 .. 0 
.0 .774 

i.ooo.o 
1.71 

87.b 

160.0 
·o.~ 

1'1 .0 

7.8 

1,000.0 

1.71 
70.Z 

HQ 

10.as2or 
4.13437 

1.15 

6, 14035 

2.J~~3i 

0 0 193S 

i o.o 
1.03636 

2.51282 

L71 
5,84795 

IJ'.79~87 

Criteria 
'.Rofore.nc·e 

• 

• 
ab 

~ b' 
~b 

a 

• 
3 

ab 

a tt 
ab 

" b 
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Wetland SA 
Phase llA Surface Water Concenirations Compared to Water Qualify Criten;i 
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Table 10-2-7 
Phase HA Detected Concentrations in Wetland 5B Surface Water 

Frequency of 
Parameter Detection 

Inorganics (µg/L) 

Aluminum (Al) 1/1 

Barium (Ba) l/l 

Cadmium (Cd) l /l 

Calcium (Ca) Ill 

Chromium (Cr) l/l 

Cobalt (Co) l/ l 

Copper (Cu) Ill 

Iron (Fe) 1/l 

Lead (Pb) Ill 

Magnesium (Mg) l/ l 

Manganese (Mn) I/ l 

Mercury (Hg) l/1 

Potassium (K) 1/1 

Sodium (Na) 1/1 

Vanadium (V) l/1 

Zinc (Zn) 111 

SVOCs (µ L) 

2-Chlorophenol 111 

4-Chloro-3-methylphenol 1/1 

N-nitroso-di-n-propylamine l/1 

Pyrene 1/1 

Bis(2-ethylhexyl)phthalate 1/1 

voes(µ /L) 

1, l-Dichloroethane I /I 

Acetone 1/1 

Trichloroethene 1/1 

Vinyl Chloride 1/1 

Note: 
All results are in micrograms per liter (µg/L) or parts per billion (ppb). 
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Range of Detected 
Concentrations 

2060 

27.8 

19 

15600 

40.8 

3.9 

52.7 

2890 

94.1 

3250 

109 

0.14 

2Hi0 

12600 

5.2 

189 

2 

2 

3 

8 

IO 

6 

Average Detected 
Concentration 

2060 

27.8 

19 

15600 

40.8 

3.9 

52.7 

2890 

94.1 

3250 

109 

0.14 

2160 

12600 

5.2 

189 

2 

2 

3 

8 

IO 

6 



Table 10-2-B (1) 

Wetland 5B 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W5B0201 Freshwater 
2-Chlorophenol UG/L 1.0 43.8 0.02283 

4-Chloro-3-methylphenol UG/L 1.0 50.0 0.02 

Aluminum UG/L 2,060.0 87.0 23.67816 

bis(2-Ethylhexyl)phthalate (BEHP) UG/L 2.0 0.3 6.66667 

Cadmium UG/L 19.0 0.774 24.5478 

Chromium UG/L 40.8 11.0 3.70909 

Copper UG/L 52.7 7.8 6.75641 

Iron UG/L 2,890.0 1,000.0 2.89 

Lead UG/L 94.1 1.71 55.02924 

Mercury UG/L 0.14 0.012 11.66667 

Pyrene UG/L 2.0 11,000.0 0.00018 

Trichloroethene UG/L 10.0 80.7 0.12392 

Zinc UG/L 189.0 70.2 2.69231 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FOEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 
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10.2.3 Fate and Transport 

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data are lacking, the evaluation 

is qualitative in nature. The method of evaluating leaching from sediment to surface water was 

presented in Section 9. Table 10-2-9 presents those contaminants present in sediment above 

benchmark levels and their calculated SSLs. Contaminants present in surface water above water 

quality criteria are presented in Tables 10-2-6 and 10-2-8. 

Table 10-2-9 
Calculated Sediment Screening Values for Wetland 5 

USEPA or FDEP Maximum Leaching 
Surface Water SSL Concentration Potential 

Parameter Standard Kd DF = 100 Detected DF 100 

Inorganic (ppb) (ppm) (ppm) 

Cadmium 0.774 l,b 7.5E+Ol 5.82 220 YES 

Chromium 11 "• l.9E+OI 21 416 YES 

Copper 7.8 .. b 4.3E+02 336 317 NO 

Lead 1.11··· 9E+02 154 481 YES 

Mercury 0.012 •. b 5.2E+Ol 0.0624 YES 

Nickel 104 ... 6.5E+Ol 677 93.9 NO 

Zinc 70.2 •.b 6.2E+Ol 436 2290 YES 

Organics (ppb) (ppb) (ppb) 

4,4 DDE 10.5' 5.14E+05 5.39E+08 120 NO 

4,4 DDD 0.0064. 1.15E+05 7.36E+04 2.3 NO 

4,4 DDT 0.001 .. b 3.02E+05 3.02E+03 5 NO 

Dieldrin 0.0019 ... 2.46E+03 4.68E+02 7.1 NO 

Acenapthylene 0.031 b 356.5 1,105 120 NO 

Total PCBs* 0.014 b 3.55E+04 4.97E+04 153 NO 

Chrysene 0.031 b 45,770 141,887 510 NO 

Phenanthrene 0.031 b 3,540 10,695 240 NO 
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Calculated Sediment Screening Values for Wetland 5 

Parameter 

Pyrene. 

Bis(2-echylhexyl)phchalate 

Notes: 

USEPA or FDEP 
Surface Water 

Standard 

0.3' 

* based on Aroclor-1260. 

Kd 

1.2E+04 

1.74E+06 

SSL 
DF = 100 

1.32E+10 

5.22E+07 

Kd for organics calculated using foe of 0.115 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potential 

Detected DF = 100 

730 NO 

1,500 NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix(USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 (fourth 
preference - primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Criteria (1995a). 
b FDEP Class III Water Quality Criteria (1996). 

Transport Within the Wetland 

Swjace Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment movement is towards Wetland 6, and from there to Wetland 64 and the Bayou Grande. 

Therefore, both sediment and surface water contaminants can remain mobile. 

Sediment Leaching to Surface Water Pathway: 

Seven inorganics, four pesticides, four SVOCs, three VOCs, and PCBs (see Table 10-2-9) 

exceeded their SSV, but only five - cadmium, chromium, lead, mercury, and zinc exceeded their 

SSL. Of these six, all but chromium were present in the corresponding surface water above 

standards, validating the sediment leaching pathway. Iron was also present in surface water above 

standards, but it is likely attributable to the surface water/groundwater discharge pathway. The 

presence of inorganics above screening levels in sediment and surface water indicates a high 

potential for partitioning from sediment to surface water. 

Transport From the Wetland 

Surface water and sediment can be expected to move from Wetland 5 into Wetlands 6 and 64, and 

into Bayou Grande. 
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10.2.4 Ecological Risk Assessment 

HQs for Wetlands 5A and 5B sediment samples are presented in Tables 10-2-2 and 10-2-4. For 

Wetland 5A, Phase IIA sediment sample results compared to the appropriate sediment benchmark 

levels revealed HQs above 1 for cadmium (16.47, 11.8, 11.32, 6.18, and 14.85 at locations 5A01, 

5A02, 5A03, 5A04, and 5A05), chromium (1.55, 1.33, and 2.20 at locations 5A01, 5A03, and 

5A05), copper (8.34, 1.52, 3.68, and 16.95 at locations 5A01, 5A03, 5A04, and 5A05), 

lead (14.14, 2.14, 3 .68, 5.60, 12.68, and 1.61 at locations 5A01, 5A02, 5A03, 5A04, 5A05, and 

5A06), mercury (7.69, 2.85, 4.15, 6.46, and 1.92 at locations 5A01, 5A03, 5A04, 5A05, and 

5A06), nickel (1.48, 1.01, and 1.58 at locations 5A01, 5A03, and 5A05), silver (l .51at location 

5A02), and zinc (18.47 and 4.77 at locations 5A01 and 5A05). Dieldrin also had a HQ above 

1(3.47 and 1.18 at locations 5A01 and 5A06). 4,4'- DDD had HQs greater than 1 at sample 

locations 5A02 (1.23) and 5A04 (1.89). 4,4'-DDE had a HQ above 1 (57.97) at location 5A05. 

4,4'-DDT had HQs above 1 at locations 5A04 (1.09) and 5A05 (4.20). Most concentrations of 

4,4'-DDT and its metabolites were below basewide levels. The PCB Aroclor-1260 had a HQ 

above 1 at location 5A05(4.63). Acenaphthylene had a HQ above 1 (20.44) at location 5A05. 

Other PAHs with HQs above 1 occurred at sample locations 5A01, 5A05, and 5A07: 

benzo(a)anthracene (1.60, 4.28, and 3.21), benzo(a)pyrene (1.58, 2.70, and 2.70), chrysene 

(1.67, 4. 72, and 3.61), tluoranthene (2.48, 9.73, and 6.64), phenanthrene (1.27, 2. 77, and 2.65), 

and pyrene (1.44, 4. 77, and 4.05). The phthalate ester bis(2-ethylhexyl)phthalate also had a 

HQ greater than 1(8.24, 3.79, and 7.14 at locations 5A05, 5A06, and 5A07). For Wetland 5B, 

Phase IIA sediment comparisons revealed HQs above 1 for cadmium (323.53), chromium (7.95), 

copper (14.33), lead (15.93), mercury (5.23), nickel (5.91), silver (7.12), and zinc (9.35). 

4,4'- DDD and 4,4'-DDE had HQs greater than 1 at sample location 5B02 (1.80 and 1.88). 

Dieldrin also had a HQ above 1 (9.86) at location 5B02, as did the PCB Aroclor-1254 (2.45). 

Wetland 5A Phase IIA surface water results revealed HQs greater than 1 for 

aluminum(2.98, 10.86, 7.14, 2.37, and 1.76 at locations 5A01, 5A02, 5A04, 5A05, and 5A07), 

cadmium (4.13 at location 5A02), chromium (1.04 at location 5A05), copper (2.51 and 2.73 at 
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locations 5A05 and 5A07), iron (1.35, 1.15, 1.17, and 1.71 at locations 5A01, 5A02, 5A04, and 

5A05), lead (7.78, 6.14, 11.87, 5.85, and 1.64 at locations 5A01, 5A02, 5A04, 5A05, and 

5A07), and zinc (1.42, 0.79, 3.36, 1.45, and 2.69 at locations 5A01, 5A05, 5A06, and 5A07), 

exceeded appropriate freshwater surface water quality criteria at Wetland 5A. Only one pesticide, 

endosulfan I, was detected in surface water at Wetland 5A, below the screening criteria. No PCBs 

were detected in Wetland 5A surface water samples. One SVOC, bis(2-ethylhexyl)phthalate, was 

detected in Wetland 5A surface water above its screening level at four locations (6.67, 16.67, 10, 

and 6.67 at locations 5A01, 5A04, 5A05, and 5A06). Wetland 5B Phase IIA surface water results 

revealed HQs greater than 1 for aluminum (23.68), cadmium (24.55), chromium (3.71), 

copper (6.76), iron (2.89), lead (55.03), mercury (11.67) and zinc (2.69) at location 5B02. 

Bis(2-ethylhexyl)phthalate also had a HQ greater than 1 at location 5B02 (6.67). HQs greater than 

1 indicate the potential for excess risk. 

Phase IIB/111 

Wetland 5A was classified in Group B and sampled during Phase IIB/III. Wetland 5B was 

classified with Group D. The Group D wetlands appear as man-made drainage ditches and are 

in developed areas of the base. Due to their channelized features and proximity to developed 

areas, they have limited ecological receptors. The Group D wetlands were eliminated for further 

risk characterization and were therefore not sampled during Phase IIB/III. Color-codes, groupings 

and rationale for classification are described in Section 7. 

Conceptual Model 

Conceptual models demonstrate contaminant interaction throughout the food chain and help in 

selecting receptor species. Selected receptor species are referred to as measurement and 

assessment endpoint species. Measurement endpoints, defined in Section 7 .5, are used to quantify 

direct impacts to those species chosen in the conceptual model. Assessment endpoints, also 

defined in Section 7 .5, are used to predict impacts to other species in the conceptual model not 

directly measured. The conceptual model developed for Group B: Wetland 5A is shown in 

Figure 10-2-2. 
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Freshwater Wetland 5A is fed by surface water and groundwater sources at its western side and 

is bordered by Site 30. There is a 200- to 300-foot vegetative buffer surrounding the wetland 

which can provide habitat and cover for many species. The open water portion of this wetland 

ranges from 0 to 3 feet in depth, and varies from 80-150 feet in width. Great blue herons have 

been seen in this wetland. Small fish and benthic macroinvertebrates have also been seen in this 

wetland, but this habitat is considered highly variable because of regular changes in water levels 

due to precipitation and other physical factors. The primary functional uses of this wetland are 

as habitat for a fisheries and benthic macro invertebrates. However, this wetland is not considered 

large enough to support higher trophic level fish species. No higher trophic level fish species have 

been seen in Wetland 5A. A wide range of contaminants have been detected in this wetland, 

including metals, PAHs, pesticides, and PCBs. However, the most prevalent contaminants from 

the Phase IIA analysis were metals, which are primarily a concern from a direct toxicity 

perspective. Therefore, the conceptual model in Figure 10-2-2 focuses on benthic 

macroinvertebrates and fish exposed to metal-contaminated sediment. 

Sampling Location Rationale 

Phase IIB/111 samples for sediment and surface water samples toxicity analysis, sediment 

chemistry, TOC, and grain size were co11ected from Phase IIA locations 4, 5, and 6. These 

locations were selected to represent a concentration gradient across the wetland. Phase IIB/Ill 

sample locations are shown on Figure 10-2-3. Three composite grab samples for benthic diversity 

were collected within 10 feet of each sample location to account for spatial variability. As a 

channelized drainage ditch with limited receptors, Wetland 5B was removed from further sampling 

and analysis. Three surface water samples were collected from Wetland 5A for chemical analysis 

and fathead minnow (Pimephales promelas) toxicity analysis. 
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Risk in Wetland 5A was evaluated with respect to two assessment endpoints: 1) survival and 

growth of macroinvertebrates associated with the benthic environment, and 2) protection of 

fish viability. 

Survival, Growth, and Emergence of Organisms Associated with the Aquatic Environment: 

As described in Section 7 .14, this assessment endpoint was evaluated using the sediment quality 

triad approach (sediment chemistry, toxicity, and diversity). Table 10-2-10 compares detected 

Phase IIB/III sediment concentrations to benchmark levels, and lists calculated HQs for each 

parameter. DDT and its metabolites are also compared to basewide levels (see Section 6). As 

shown on the tables, sediment HQ values are greater than one for a range of contaminants. At 

location, 5A04, alpha-chlordane, fluoranthene, and gamma-chlordane were the greatest 

contributors. At location 5A05, bis(2-ethylhexyl)phthalate, cadmium and lead were the greatest 

contributors. DDT and its metabolites were detected below their basewide levels. Application 

of these sediment chemistry results to the decision making triad revealed a matrix score of " +" 

for sediment chemistry. 

Sediment Toxicity 

Survival results in the Chironomus tentans test were 100% for location 5A-04, 100% for location 

5A05, and 83 % for location 5A06, as presented in Table 10-2-11. Statistical difference were 

noted in the weights collected at the end of the 10-day exposure (locations 5A04 2.6 mg, 

5A05 1.6 mg, and 5A06 2.8 mg when compared to the control 2.6 mg). Midge larvae were 

maintained under optimum conditions for the next 18 days so emergence could be calculated. 603 

of the control larvae emerged, 75 % of the larvae from location 5A04 emerged, 50 % of the larvae 

from location 5A05 emerged, and 75 % of the larvae from location 5A06 emerged. Application 

of these results to the decision making triad revealed a triad matrix score of " - " for the 

toxicity test. 
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Table 10-2-10 ( 1) 

Wetland SA 
Phase llB/111 Sediment Concentrations Compared to Benchmark Levels 

Sample 
Location Parameter 

041M5A0401 
4,4'-DDT (UG/KG) 

alpha-Chlordane (UG/KG) 

Anthracene (UG/KG) 

Arsenic (MG/KG) 

Benzo(a)anthracene (UG/KG) 

Benzo(a)pyrene (UG/KG) 

bis(2-Ethylhexyl)phthalate (BEHP) 

Cadmium (MG/KG) 

Chromium (MG/KG) 

Chrysene (UG/KG) 

Copper (MG/KG) 

Fluoranthene (UG/KG) 

gamma-BHC (Lindane) (UG/KG) 

gamma-Chlordane (UG/KG) 

lead (MG/KG) 

Mercury (MG/KG) 

Nickel (MG/KG) 

Phenanthrene (UG/KG) 

Pyrene (UG/KG) 

Zinc (MG/KG) 

041M5A0601 
4,4'-DDD (UG/KG) 

Notes: 

Detected 
Concentration 

7.2 

4.5 

16 

0.52 

100 

140 

(UG/KG) 210 

0.42 

4.1 

170 

21.5 

260 

0.24 

7.9 

54.5 

0.13 

2.5 

97 

300 

77.1 

1.3 

(a) USEPA Screening Concentration for Sediment EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 

Sediment 
Benchmark Value 

(SBV) HQ 

1.19 6.05 

1.7 2.65 

46.9 0.34 

7.24 0.07 

74.8 1.34 

88.8 1.58 

182 1.15 

0.68 0.62 

52.3 0.08 

108 1.57 

18.7 1.15 

113 2.30 

0.32 0.75 

1.7 4.65 

30.2 1.80 

0.13 1.00 

15 9 0.16 

86.7 1.12 

153 1.96 

124 0.62 

1.22 1.07 

SBV-HQ 
Reference 

b 

a 

b 

ab 

b 

b 

b 

b 

ab 

b 

ab 

b 

b 

a 

ab 

ab 

ab 

b 

b 

ab 

b 



Table 10-2-10 (2) 

Wetland 5A 
Phase 118/111 Sediment Concentrations Compared to Benchmark Levels 

Sediment 

Sample Detected Benchmark Value 

Location Parameter Concentration (SBV) HQ 

4,4'-DDE (UG/KG) 3.6 2.07 1.74 

4,4'-DDT (UG/KG) 3.2 1.19 2.69 

Antimony (MG/KG) 2 12 0.17 

Cadmium (MG/KG) 1.2 0.68 1.76 

Chromium (MG/KG) 24.4 52.3 0.47 

Copper (MG/KG) 25.6 18.7 1.37 

Dieldrin (UG/KG) 1.4 0.72 1.94 

Endrin (UG/KG) 1.1 3.3 0.33 

Fluoranthene (UG/KG) 16 113 0.14 

Lead (MG/KG) 75.5 30.2 2.50 

Mercury (MG/KG) 0.06 0.13 0.46 

Nickel (MG/KG) 1.8 15.9 0.11 

Zinc (MG/KG) 103 124 0.83 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 

SBV-HQ 
Reference 

b 

b 

a 

b 

ab 

ab 

b 

a 

b 

ab 

ab 

ab 

ab 
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Site % SurvivaJ 

Control (negative) 100 

Wetland 5 (5A-04) 100 

WetlaD.d.5 (SA-05) 100 

Wetland 5 (SA-06) 83 

Table 10-2-11 
Toxicity Test Results 
Welland 5 Sediment 

Weight (mg) 

2.6 

2.6 

u: 
2.8' 

Note: 

* Statistically significant difference from control population. 

Benthic Diversity in Sediment 

Emergence Triad Matrix Scoring 

60% 

75% 

50% 

75% 

Sediment samples were also sorted for benthic diversity. Sample locations 5A04, 5A05, and 5A06 

contained a diverse representation of palustrine organisms. Sample location 5A04 was dominated 

by Limnodrilus species and Tubifex tubifex, both of which are oligocheates. Location 5A05 

exhibited a higher diversity (3.16), than locations 5A04 (2.56), and 5A06 (2.43). Benthic 

diversity results and application to the toxicity test results are presented in Table 10-2-12. 

Application of these results to the decision making triad revealed a triad matrix score of " - " for 

the benthic diversity test. 

Site 

Wetland 5 (SA-04) 

Wetland 5 (SA-05) 

Wetland 5 (5A-06) 

Table 10-2-12 
Benlhic Diversity Results and Application to the Triad Matrix 

Wetland 5 Sediment 

Shannon-Weiner Diversity 

2.56 

3.16 

2.43 

Pielou's Evenness 

l.ll 

1.37 

l.25 

Margalef's Richness 

9.76 

9.74 

6.88 

Decision Making Triad Evaluations 

Triad Matrix Scoring 

Based on the ecological risk evaluation perfonned at Wetland 5, sediment results can be scored 

via the decision making triad, and the overall condition of the wetland for sediment can be 
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determined. Table 10-2-13 presents the interpretation of the triad analysis for the Wetland 5 

Phase IIB/111 sediment samples. 

Location Sediment Chemistry 

;.~~~,s:is~-041.t.. ; ., 
.,,': 

Wetland 5 (5A-05) + 

+ 

Table 10-2-13 
Triad Analysis Interpretation 

Wetland 5 Sediment 

Benlhic Assessment Interpretation 

Contaminant51are not 
bioavaiJable. · 

Contaminants are nm 
bioavailable. 

Contuninants are not 
bioavaillible; 

Condition number 3 denotes that Wetland 5 sediments are acceptable and no further action is 

recommended for sediment for this wetland. Based on the results of the chemistry and toxicity 

data, condition number 3 exists. This can now be applied to the Simplified Decision Flow Chart 

for Sediments, as discussed in Figure 7-2. 

Protection of Fish Viability: 

This assessment endpoint was evaluated using two lines of evidence. Direct comparison of tissue 

residue concentrations to toxic effects thresholds, was not evaluated in Wetland 5A because the 

shallow water depth does not support upper trophic level species. 

Surface Water Toxicity 

One line of evidence was toxicity testing of the fathead minnow (Pimephales promelas). The 

endpoints for this test were survival and growth, which is measured by weight. Fathead minnow 

test results were 97 .5 % survival for the fish exposed to location 5A06, and 100% survival for fish 

at locations 5A04 and 5A05 including control organisms. Weights differed slightly, with a 

statistically significant difference noted for fish exposed to locations 5A05 (0.43 mg) and 

location 5A06 (0.46) when compared to fatheads exposed to location 5A04 (0.49 mg) and the 

control (0.58 mg). Toxicity results are shown in Table 10-2-14. Application of these results to 
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the decision making triad discussed Section 7 .14 revealed a triad matrix score of " - " for the 

fathead minnow test. 

Location 

, tonttQl<n~gl\µve)• 
Wetland 5 (5A-04) 

Wc:tland 5J5A-05} 

Wetland 5 (5A-06) 

Table 10-2-14 
Fathead Minnow Chronic Bioassay Results 

Wetland 5 Surface Waters 

% Survival Weight (mg) 

; .]CJO" 

100 

100 

91.5 

0.58 

0.49 

0.43. 

0.46. 

Note: 
* Statistically significant difference from control population. 

Surface Water Chemistry 

Matrix Scoring 

A second line of evidence, comparison of surface water contaminants to HQ values, shows that 

the HQ value of 1 was exceeded for several metals, particularly lead. Comparisons are provided 

in Table 10-2-15. Application of surface water chemistry results to the decision making matrix 

revealed a score of "+" for surface water chemistry. Table 10-2-16 presents the interpretation 

of the analysis for the Wetland 5 surface water sample. Based on the results of the chemistry and 

toxicity data, condition number 3 exists. This can now be applied to the Simplified Decision 

Flow Chart for Surface Water, as discussed in Figure 7-3. Condition number 3 denotes that 

Wetland 5 surface water is acceptable and no further action is recommended for surface water for 

this wetland. 
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Tobin 10-2-15'(1) 

Wetland SA 
P.hase JIB/lll'Su!face Water Concentratiohs Compared to Water Qualit~ Criteria 

S·ampre Detect~ Water Quality 
Location Parameter UOM Concentration Criteria HQ 

04·1WSA04(11 Freshwater 
Alurninur11 UGoll 124.00 87.00 

Copper U<JIL 4.10 7.80 
lfon IJG/I. 755.~0 10911.po 
Lead UGoll 0.00 1.71 
Zinc U(.';}L 23.20 70.20 

--
-- ~ 

141.WSA0601 F resliw i)ter 
A.ll1mi1lvm UG/t 124.00 sr.oo 
Iron IJGIL 2SOMQ 100.0.00 
l int- U/;ll 1 S.'40 70.~0 

Notes'. 
(a1 USE PA Wator Ovatity C•iteria (1~9~) 
(~) FO'"P Class Ill Waler Ouolily Criteria ( 11)96) 
Some,of Hie rumbllfS in tb&i lAl;;lli! may va1y bat.a use of. rou11d'iny 

Criteria 
Reference 

"'1 .43 • 
0.5.3 ab 

0.79 a·b 
5.26 •b 
0.33, ob 

' ii 

t.43 a 
2.!ip o b 
0.22 • p, 
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Table 10-2-16 
Matrix Analysis lnlcrprelation 

Wetland 5 Surface Waler 

Location Water Chemistry Toxicity Test 

Wetland 5 (SA-04) + 

Wetland 5 (5A-05) 

Wetland 5 (5A--06) + 

10.2.5 Human Health Risk Assessment 

10.2.5.1 Samples Included 

Sediment 

Interpretation 

Contaminants are not 6foavailabl~. 

Contaminants are not bioavailable. 

041M5A0101, 041M5A0201, 041M5A0301, 041M5A0401, 041M5A0501, 041M5A0601, 

041M5A0701, 041M5B0101, 041M5B0201 

Surface Water 

041W5A0101, 041W5A0201, 041W5A0401, 041W5A0501, 041W5A0601, 041W5A0701, 

041W5B0201 

10.2.5.2 Current and Future Land Use 

The area may be used by Navy and civilian personnel who happen to be in the area for work 

related duties or children who find the area attractive. No routine grounds maintenance activities 

have been reported in this area, therefore, the maintenance worker scenario was not included in 

this risk assessment. There is no recreational or fishing use. The adolescent trespasser scenario 

was considered conservatively representative of potential exposure populations for this wetland. 

10!2.5.3 Fish COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 
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10.2.5.4 Sediment COPCs Identified 

As shown in Tablel0-2-17, the following COPC was identified: 

• Lead 

10.2.5.5 Surface Water COPCs Identified 
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As shown in Table 10-2-18, the following COPCs were identified: 

• Lead 

• Vinyl chloride 

10.2.5.6 Risk Characterization 

Adolescent Trespasser 

Table 10-2-19 summarizes risk estimates for the surface water pathways. Vinyl chloride was the 

only contributor to risk estimates for the surface water pathway. The cumulative risk estimated 

for this wetland is l .9E-6. Vinyl chloride was identified as a COC for surface water based on its 

contribution to cumulative risk estimates for this wetland. 

Lead Risk Characterization 

A conservative exposure scenario was developed to assess the significance of surface water 

concentrations of lead at Wetland 5. This scenario involves a child (age 6 to 7) who accompanies 

an older sibling to the wetland one day a week for a year. Exposure to Wetland 5 sediment and 

surface water was considered additional to those they typically encountered at the child's home. 
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l KoLE 10-2-18 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframe: Current and Future 
Medium: Surface Waler 
Exposure Medium: Surface Water 
Exposure Point: Wetlands SA and 56 

Surface Water 

(1) (1) 

Minimum Minimum Maximum Maximum 
CAS Numbe Chemical 

Concentration Qualifier Concentration Qualifier 

75343 1, 1-Dichloroethane 1.00 3.00 

95578 2-Chlorophenol 1.00 J 1.00 J 

59507 4-Chloro-3-methylphenol 1.00 J 1.00 J 
67641 Acetone 8.00 J 9.00 J 

7429905 Aluminum (Al) 153.00 J 2060.00 

7440360 Antimony (Sb) 3.10 J 3.10 

7440393 Barium (Ba) 13.60 J 41.40 

75274 Bromodichloromethane 2.00 2.00 

7440439 Cadmium (Cd) 3.20 J 19 00 

7440702 Calcium (Ca) 5460.00 28600.00 

67663 Chloroform 1 00 1.00 

7440473 Chromium (Cr) 11.40 40.80 

7440484 Coball(Co) 3.00 3.90 J 
7440508 Copper (Cu) 7.20 J 52.70 

124481 Dibromochloromelhane 2.00 2.00 

959988 Endosulfan I 0.03 J 0 03 

7439896 Iron (Fe) 357.00 J 2890.00 

7439921 Lead (Pb) 2.80 J 94.10 

7439954 Magnesium (Mg) 2090.00 J 6710.00 

7439965 Manganese (Mn) 20.50 109.00 

7439976 Mercury (Hg) 0 14 J 0 14 

621647 N-Nitroso-di-n-propylamine 1.00 J 1.00 

7440097 Potassium (K) 1050.00 J 5580.00 

129000 Pyrene 2.00 2.00 

7440235 Sodium (Na) 7710.00 21300.00 

7440280 Thallium (Tl) 3.50 J 3.50 

79016 T richloroethene 10.00 10 00 

7440622 Vanadium (V) 4.80 J 5.20 J 

75014 Vinyl chloride 6.00 6 00 

7440666 Zinc (Zn) 55.80 236.00 

117817 bis(2-Elhylhexyl)phthalate (BEHP) 2.00 J 5.00 

156592 cis-1,2-Dichloroethene 100 1.00 

(1) Mmimurnlmaximum detected concentration 

(2) Maximum concentration u&ed H screening value. 

(3) PRGs for adolescent site troapaHer scenario calculated using equations and parameters presented in Section 8 of this report. 

(4) Tap Water RBCa are presented in Region Ill Risk-Based Concentration Tables, (USEPA 1998) 

{5) Rallonale Codes Selection Reason Move Screening Levels (ASL) 

Deletion Reason: Below Screening Levels (BSL) 

Background Levels (BKG) 

Essential Nutrient (EN) 

No Toxicity Information (NTX) 

Location of Maximum Detection 
Units 

Concenlrat1on Frequency 

UGIL 041W580201 2 I 7 

UGIL 041W580201 1 I 7 

UGIL 041W580201 1 I 7 

UGIL 041W5A0601 2 I 7 

UGIL 041W580201 6 I 7 

UGIL 041W5A0501 1 I 7 

UGIL 041W5A0101 7 I 7 

UGIL 041W5A0601 1 I 7 

UGIL 041W580201 2 I 7 

UGIL 041W5A0501 7 I 7 

UGIL 041W5A0601 1 I 7 

UGIL 041W580201 2 I 7 

UGIL 041W580201 2 I 7 
UGIL 041W580201 4 I 7 

UGIL 041W5A0601 1 I 7 

UGIL 041W5A0101 1 I 7 

UGIL 041W580201 7 I 7 

UGIL 041W580201 6 I 7 

UGIL 041W5A0501 7 I 7 

UGIL 041W580201 7 I 7 

UGIL 041W580201 1 I 7 

UGIL 041W580201 1 I 7 

UGIL 041W5A0501 7 I 7 

UGIL 041W580201 1 I 7 

UGIL 041W5A0501 7 I 7 

UGIL 041W5A0101 1 I 7 

UGIL 041W580201 1 I 7 

UGIL 041W580201 2 I 7 

UGIL 041W580201 1 I 7 

UGIL 041W5A0601 5 I 7 

UGIL 041W5A0401 5 I 7 

UGIL 041W5A0601 1 I 7 

Range of 

Detection Limits 

NAV 
NAV 

NAV 

NAV 
NAV 

NAV 

NAV 

NAV 
NAV 

NAV 
NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 
NAV 

NAV 
NAV 

NAV 
NAV 

(2) 

Concentration 
Background 

Mean Used for 
Screening 

2.00 3 

1.00 1 

1.00 1 

8.50 9 

707.33 2060 

3.10 3.1 

26.79 41.4 

2.00 2 

11.10 19 

15637.14 28600 

1.00 1 

26.10 40.8 

3.45 39 

25.20 52.7 

2.00 2 

0.03 0.03 

1368.14 2890 

25.17 94.1 

3294.29 6710 

57 20 109 

0.14 0.14 

1.00 1 

2592.86 5580 

2.00 2 

12290.00 21300 

3.50 3.50 

10.00 10 

5.00 5.2 

6.00 6 
136.44 236 

2.80 5 
1.00 1 

Defimt1ons· NIA"' Nol Applicable 

NAV = Not Available 

Value 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 
NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 
NIA 

NIA 
NIA 

NIA 

NIA 

(3) 

Adolescent 
Site 

Trespasser 
PRG 

7300 

82 
NIA 

21000 

120000 

48 

8300 

110 

60 
NIA 

730 
360 

7100 

4800 

200 
780 

NIA 

15 

NIA 
2400 

36 

1.1 

NIA 

54 

NIA 

8.3 

280 

830 
3 1 

36000 

110 
670 

COPC "'Chemical of Potenllal Concern 

(4) 

Potential 
Tap Water 

ARARITBC COPC Flag 
RBC 

Source 

80 N NIA NO 

18 N NIA NO 

NIA NIA NO 

370 N NIA NO 

3700 N NIA NO 

1.5 N NIA NO 

260 N NIA NO 

0.17 c NIA NO 

1.8 N NIA NO 

NIA NIA NO 

0.15 c NIA NO 

1.1 N NIA NO 

220 N NIA NO 

150 N NIA NO 

0.13 c NIA NO 

22 N NIA NO 

NIA NIA NO 

15 N TTAL YES 

N/A NIA NO 

73 N NIA NO 

1.1 N NIA NO 

0.0096 c NIA NO 

N/A NIA NO 

110 N N/A NO 

NIA NIA NO 

0.26 N N/A NO 

1.6 c NIA NO 

26 N NIA NO 

0 019 c NIA YES 

1100 N NIA NO 

4.8 c NIA NO 

6.1 N NIA NO 

ARARITBC •Applicable or Releveant and Appropriate RequiremenV To Be Considered 

J = Estimated Value 

C ,. Carcinogenic 

N "' Noncarcinogenic 

TTAL =Treatment Technique Action Level 

(5) 

Rationale for 
Conlaminant 
Delection or 

Selection 

SSL 

SSL 
NTX 

SSL 
SSL 

SSL 

SSL 

SSL 

SSL 
EN 

SSL 

SSL 

SSL 

SSL 
SSL 

SSL 

EN 

ASL 

EN 

SSL 

SSL 
BSL 

EN 

SSL 

EN 

SSL 

SSL 
BSL 

ASL 

SSL 

SSL 
SSL 



Scenario: Timeframe: Current and Future 
Medium: Surface water 
Exposure Medium: Surface water ll§l;' Po;ot Wotl••d> OA "" 58 

or Population: Trespasser 
or Age: Adolescent 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Ingestion Vinyl chloride 0.006 

Dermal Vinyl chloride 0.006 

EPC = Exposure Point Concentration 

MG/L Milligram per Liter 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 

MG/L 

TABLE 10-2-19 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Cancer) (Cancer) Units 

NIA M 3.53E-07 mg/kg-day 

N/A M 5.36E-07 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units Cancer Risk 

1.9 I (mg/kg-dayr1 6.71 E-07 

2.375 (mg/kg-dayf 1 1.27E-06 

Total Risk I 1.94E-06 I 
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This additional exposure was presented as an "alternate" source within the constructs of the 

Lead Model. The standard default assumptions in the Lead Model were retained to simulate 

background exposures, in order to provide a conservative estimate of daily intake from sources 

unrelated to Wetland 5. 

The assumption was made that this child would incidentally ingest 0.05 liters of surface water and 

100 mg of sediment during every visit, represented in the Lead Model as an alternate source. The 

bioavailability of lead ingested from the alternate source (Wetland 5 sediment and surface water) 

was equal to that of drinking water lead ingested from the standard residential default source. 

Assuming incidental ingestion of 0. 05 liters of surface water and 100 milligrams of sediment once 

per week with a lead concentrations of 94.1 µg/L (surface water) and 481 mg/kg (soil), the annual 

alternate source exposure was estimated to be 7 .52 µg lead/day. Table 10-2-19 presents the lead 

model output for a child 6 to 7 years old under these exposure conditions. 

Figure 10-2-4 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

3.3 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.82 % . USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, sediment and surface water 

lead concentrations at Wetland 5A would not require specific action under the hypothetical 

exposure scenario. 

10.2.5. 7 Remedial Goal Options 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Vinyl chloride was the only COC identified 

at this wetland. Because vinyl chloride was identified as a COC for surface water based only on 

cancer risk estimates, only risk based RGOs were developed. The maximum vinyl chloride 

concentration of 0.006 mg/Lin surface water resulted in a risk estimate of 1.94E-6, as shown in 

Table 10-2-20. Using a linear ratio, 0.0031 mg/L would correspond with a target risk of lE-6. 

Therefore, 0.031 mg/Land 0.31 mg/L represent target risks of lE-5 and lE-4, respectively. 

10-2-41 
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Table 10-2-20 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland 5 
Pensacola, Florida 

AIR CONCENTRATION: 0.100 µg Pbfm3 DEFAULT 

Indoor AIR Pb Cone: 30.0 percent of outdoor. 

Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs.(%) 

0-1 I.0 2.0 32.0 

1-2 2.0 3.0 32.0 

2-3 3.0 5.0 32.0 

3-4 4.0 5.0 

4-5 4.0 5.0 

5-6 4.0 7.0 

6-7 4.0 7.0 

DIET: DEFAULT 
DRINKINGWATERConc: 4.00µgPb/L DEFAULT 

WATER Consumption: DEFAULT 

SOJL& DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age Soil (µg Pb/g) 
0-1 200.0 
1-2 200.0 
2-3 200.0 
3-4 200.0 
4-5 200.0 
5-6 200.0 
6-7 200.0 

House Dust (µg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

32.0 

32.0 

32.0 

32.0 

Alternative Source Intake: Wetland 5A sediment and surface water 
6-7: 7.52 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 
Blood Level Total Uptake Soil+ Dust Uptake Diet Uptake Water Uptake Alt. Source Uptake 

YEAR (µg/dL) (µg/day) (µg/day) (µg/day) (µg/day) (µg/day) 
----------M~ ------------

0.5-1: 4.1 7.60 4.68 2.54 0.37 0.00 
1-2: 4.5 10.93 7.36 2.63 0.91 0.00 
2-3: 4.2 ] 1.44 7.44 2.98 0.96 0.00 
3-4: 4.0 ] 1.48 7.53 2.90 0.99 0.00 
4-5: 3.4 9.65 5.69 2.85 1.04 0.00 
5-6: 3.0 9.39 5.16 3.03 l.11 0.00 
6-7: 3.3 12.88 4.82 3.31 1.11 3.55 

10-2-42 
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Figure 10-2-4 
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Probability Plots for Blood Lead Levels Wetland 5 
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10.2.6 Conclusions and Recommendations 
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Wetland SA was sampled as a Group B wetland during Phase IIB/111. Wetland SB was classified 

with Group D. The Group D wetlands appear as man-made drainage ditches and are in 

developed areas of the base. Due to their channelized features and proximity to developed areas, 

they have limited ecological receptors. As proposed in the approved Rl/FS SAP Addendum, 

(EnSafe, 1997), Wetland SB was eliminated for further ecological risk characterization. 

Phase IIB/111 assessment endpoint and triad analyses revealed that sediment and surface water were 

acceptable at Wetland SA. 

The HHRA identified lead as a sediment COPC, and lead and vinyl chloride as surface water 

COPCs at Wetlands SA and SB. No fish tissue COPCs were identified for these wetlands. Only 

vinyl chloride in surface water was considered under the adolescent trespasser scenario, based on 

its contribution to cumulative risk estimates for this wetland. Under USEPA guidelines, sediment 

and surface water lead concentrations at Wetland SA would not require specific action under the 

hypothetical exposure scenario. Since Wetlands SA and SB have no recreational value for 

swimming, the potential for incidental ingestion of surface water is considered low. Also, these 

wetlands have generally restricted public access. Because of the limited overall ecological risk at 

Wetlands SA and SB, the restricted access to human trespassing within these areas, and the limited 

potential for surface water ingestion by adolescent trespassers, no further action is recommended 

for Wetlands SA and SB. 
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10.3 Wetland 3 

10.3.1 Site Description 
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Wetland 3 lies west of the A.C. Read golf course, on the northeastern edge of Site 1. Wetland 3 

drains via a culvert running under John Tower Road, and beneath a golf course fairway into 

Wetland 4D. 

Parsons and Pruitt (USEPA, 1991) described this area as a palustrine system with predominantly 

scrub-shrub emergent vegetation. The area contains sweet bay magnolias (Magnolia virginiana), 

cattails (Typha latifolia), and sawgrass (Cladium jamaicense). A shallow sheet flow of water 

drains from the southwest to the northeast across this wetland, before discharging into 

Wetland 4D. Groundwater seepage and surface water drainage occurs in this area, and the 

presence of iron is visibly apparent. Surface water at this wetland ranges from 0.25 to about 

1 foot in depth. Sediment is highly organic, with TOC detected up to 24 % . 

The IR site potentially affecting Wetland 3 is Site 1 (Sanitary Landfill), used from the mid-1950s 

until 1976 as the predominant disposal site for all solid wastes generated on the base 

(NEESA, 1983). The Site 1 RI report (E/A&H, 1996) determined that the groundwater sample 

collected from the monitoring well closest to Wetland 3 exceeded surface water criteria. Based 

on this exceedance, a groundwater interception trench is currently being installed upgradient of 

the wetland to prevent the shallow groundwater from discharging to the wetland. The recovered 

groundwater will be discharged to the sewer line for treatment at the wastewater treatment plant. 

10.3.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-3-1 denotes 

the Phase IIA Wetland 3 sampling locations. 

10-3-1 
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Sediment 

Nineteen metals plus cyanide were detected in Wetland 3 sediment samples. Six metals - arsenic 

(12.8 ppm, 35.5 ppm, and 27.1 ppm at locations 0302, 0303, and 0307), cadmium 

(2.2 ppm, 5.8 ppm, 2.9 ppm, 2.0 ppm, 1.8 ppm, and 72.7 ppm at locations 0101, 0302, 0303, 

0305, 0306, and 0307), chromium (196 ppm at location 0307), copper (68.8 ppm at 

location 0307), lead (36.3 ppm and 101 ppm at locations 0101 and 0302), and zinc (297 ppm at 

location 0307) - exceeded sediment benchmark levels at Wetland 3. Thirteen pesticides were 

detected in Wetland 3 sediment samples: 4,4'- DDT and its metabolites, aldrin, alpha/beta/delta­

BHC, dieldrin, endosulfan sulfate, endrin/endrinketone, and alpha/gamma-chlordane. 4,4'-DDD 

(400 ppb), 4,4'-DDE (120 ppb), and 4,4'-DDT (220 ppb) exceeded basewide levels at 

sample location 0103. All other concentrations of 4 ,4' -DDT and its metabolites were below 

basewide levels. 

Alpha-chlordane exceeded its sediment benchmark level (1.7 ppb) at location 0103 (2.2 ppb) .. 

Dieldrin exceeded its benchmark level (0.72) ppb at location 0302 (6.0 ppb). The PCB 

Aroclor-1260 at location 0302 (350 ppb) also exceeded its sediment screening level (21.6 ppb). 

Twenty-one SVOCs were detected in Wetland 3 sediment samples, many of which were high- and 

low-molecular weight PAHs. Other SVOCs detected included four different phthalate esters, as 

well as 1,2- and 1,4-dichlorobenzene. Four PAHs exceeded sediment benchmark levels, including 

acenaphthene (98 ppb) at location 0303, benzo(a)pyrene (180 ppb) at location 0307, and fluorene 

(95 ppb) and naphthalene (160 ppb) at location 0303. The phthalate ester 

bis(2-ethylhexyl)phthalate also exceeded its benchmark level at locations 0305 (210 ppb) and 0307 

(270 ppb), respectively. Five VOCs were detected at Wetland 3 including 2-butanone, acetone, 

benzene, chlorobenzene, and toluene. Acetone is a common laboratory contaminant. 

10-3-2 
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Table 10-3-1 shows the Wetland 3 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-3-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-3-2. The HQs will be discussed further in the ecological risk section. 

Table 10-3-1 
Phase HA Detected Concentrations in Wetland 3 Sediments 

Frequency of Range of Detected Average Detected 
Parameter Detection Concentrations Concentration 

Inorganics (mg/kg) 

Aluminum (Al) 10/10 426 - 25600 4517.9 

Antimony (Sb) 3/10 0.23 - 2.4 1.02 

Arsenic (As) 9110 0.56 - 35.5 9.63 

Barium (Ba) 10/10 1.6 - 438 53.19 

Cadmium (Cd) 7110 0.52 - 72.7 12.56 

Calcium (Ca) 10/10 350 - 31800 7325.99 

Chromium (Cr) 10110 1.5 - 196 26.13 

Cobalt (Co) 1110 2.5 2.5 

Copper (Cu) 5/10 2.2 - 68.8 19.91 

Cyanide (CN) 2110 1.5 - 5.1 3.3 

Iron (Fe) 10110 1940 - 386000 60030 

Lead (Pb) 10/10 2.4 - IOI 20.61 

Magnesium (Mg) 9/10 23.2 - 1420 272.79 

Manganese (Mn) 10/10 2.3 - 1270 152.08 

Nickel (Ni) 1/10 0.78 0.78 

Potassium (K) 7110 10.9 - 468 97.24 

Selenium (Se) 3/10 0.44 - 2 1.41 

Sodium (Na) 6110 4.5 - 291 102.2 

Vanadium (V) 10/10 1.2 - 160 21.24 

Zinc (Zn) 10/10 1.2 - 297 37.42 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 10/9 1.3 - 400 49.11 

4,4'-DDE 7/9 0.84 - 120 21.59 

4,4'-DDT 919 0.32 - 220 27.08 

Aldrin 3/9 0.23 - I 0.64 

alph;l-Chiordane 8/9 0.17 ~ 2.2 0.76. 

~~*1'1*'1'mll~~~~~~~~~~~4s@M~ 
beta-BHC 

delta~BHC 
Dieldrin 

119 

.2/9· 

119 

10-3-5 

0.7 

0.18 - 0.25 

6 

0.7 

0.22·,1. 

6 
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Table 10-3-1 
Phase JIA Detected Concentrations in Wetland 3 Sediments 

Frequency of Range of Detected 
Parameter Detection Concentrations 

Pesticides and PCBs (µglkg) 

Endosulfan sulfate 2/9 1.5 1.7 

Endrin 419 0.53 1.8 

Endrin ketone 1/10 1.4 

gamma-Chlordane 319 0.11 - 1.7 

SVOCs (µg/kg) 

1,2-Dichlorobenzene 1110 410 

1, 4-Dichlorobenzene 4110 58 - 1400 

Acenaphthene 1110 98 

SVOCs (µg/kg) continued 

Benzo(a)anthracene 1/10 23 

Benzo(a)pyrene 2/10 48 180 

Benzo(b )fluoranlhene 1110 85 

Benzo(g,h,i)perylene 1110 46 

Benzo(k)fluoranthene 1110 27 

Butylbenzylphthalate 1110 23 

Chrysene 1/10 32 

Di-n-butylphthalate 2110 36 - 77 

Di-n-octyl phthalate 2/10 45 - 45 

Die!.hylphthalate 1110 47 

Fluoranthene 1110 46 

Fluorene 1110 95 

lndeno(l ,2,3-cd)pyrene 1110 31 

N aph!.halene 1110 160 

Phenanthrene 1/10 24 

Phenol 1110 55 

Pyrene 1110 43 

bis(2-Ethylhexyl)ph!.halate (BEHP) 4/10 76 - 270 

voes(µ /k) 

2-Butanone (MEK) 117 180 

Acetone 118 1100 

Benzene 2/10 18-34 

Chlorobenzene 6110 2-620 

Toluene 1110 2 

Notes: 

Average Detected 
Concentration 

1.6 

1.16 

1:4 

0.78 

410 

754.5 

98. 

23 

114 

85 

46 

27 

23 

32 

56.5 

45 

47 

46 

95 

31 

160 

24 

55 

43 

161 

180 

1100 

26 

182.33 

2 

The total number of samples has been reduced by !.he number of rejected samples. However, note !.hat no positive results rejected. 
All results are in micrograms per kilogram (µg/kg) or pans per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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s.mple 
Location 

Table 1o-3"2 (1) 

Wetland3 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Par~m<tter 
D~t<>et<>d 

Con~entration 

Sediment 
B'ench~ark Value 

($BV) 
SBV · HQ 
Referon~o 



l a b ia 1Chl·2 (2) 

Wetland 3 
Phase llA Sediment Concentrations ·c ompared to Benchmark Levels 

S•o'!lpl~ PQ.lo_ctcd 
Location Para1nmr CQnci!ntr&tlon 

cnrysene (\JG.'l(G) 42 J 
Copper (MGIKG) ?.2 J 

Endlir, (UGJKG) 0.96 ~ 
fju>\oilflli-.ene \UGIKG) 46 
~cad (MG/KG). 12\6 J 
.Phenanthrene (UG/KG) 24 J 
P'yrenA' (U0 1KG) 43 
~inc (l;'IGIKG) 6.4 J 

fl4.1 M0303'01 
04.4' ·DDP \UG/KG) I.~ •J 
4 ,4'·Dl )f; (U.GIK(l), 0.81 J 
-4,4'-DDT (UG/KG) :0.'4:S J 
Acenophthene (UG/KG) .98 
Anlimony (;,1QIKG) 0.44 j 

Arsenic (MG/KG) 35'5 

Cadmium (MG/KG) ~ r'9 
Chromium (MG.'l<G) 7,:l 
Coppo1 (MG/KG) u 
Endrin (UGIKGj 1 8 j 

~luorene (Uv!KG) 95 
Load (MGIKGl 11,5 

Nophltt•len• (lJG/KG} 1g{! 

Zinc (MG/KG} ~ -4 

No,es: 
(a) llSF.PASo•OP'"9 Conc~ntl?l•o tl for ,Sad;mam - €PASW$ 
(bl FDEP Sejiment Ouali!Y A;sessment Guidell~e• - Flll-P S<:iAOs 
Some of :hi! nu1,·bcrs tn tho tabl~ may vary because of rounding 

Sediment 
B"encttmark Value, 

(SBV) HQ 

106 o.~a 

18 7' 0 ;~ 

3 .3 0,30 

.113 O.M 

~0.2 0.'1< 
'86 7 0,211 
1 f;3 0:2e 
12'A o:Q5 

I 22 ., rn 
2.IJ7 Ji 41 
(.~9 0 40 

6 71 l~.!>1 

12 tl.04 
7.24 499 
0,69 4....!Q 

02 :i 0. 1 .. 

18 7 (! 1.$ 

33 0 55 

21.2 4.48 

30 2 Q.38 

Mu 4 62 
124 0 03 

SBll'- ldO 
Reference 

b 

"11 

~ 

tl 

•Ii. 
b 

o 
• 'l> 

• 

u 

v 
b 

b• 
t, 

a 
•b 
'b 
ab 

1l b 

" b 
ab 
•b 

·ab 



Table "\O~ (5) 

Wetland 3 
Phase llA Sediment Concentrations Compared to Benchmark levels 

s~mple 
Location 

• 
P41ram~ter 

041MOJ0501 
.4,4'-DDD (UGIKG) 
Mllmony (MG/KG) 
A<Senic \MGIKG\ 
bis(2·Etnylhexyl)ph\halote (BEHP) (UGJRG) 
Cadn,,um (MG/~G) 
Ch1omium (MG/KGi 
J;<\~rin (UGiKG) 
E.ndri" ketone- (lJGJKG) 
I .ead (MGiKG\ 
Zinc, \MG:KGl 

i!-1?== 
:·· 

.,?<l.: 
::· ": 
. ,. 
;.". . 

041M030701 
4 4'-000 (UG1KG) 

4.• · DDT (UG!KG) 

alpha.Chlordane. (UGIKG) 
C\rsenic {lylGIKGi 

Benzo{a)pyrene (UGIKG) 

b[s(2·Elhyll'lel<yl)phlhil)•te (BEHP) (UGlKG) 

Cadmlpm (MG/KG) 

Notes: 

Detecte<I 
Conc~ntration 

3.5 J 
0,2j J 

3.5 
21() 4 

2 
5.3 
l,3 J 
H J 
2.4 

12 

6.8 J 

a.s• J 

0.45 J 

27. 1 

180 

270' J 

72.7 

(a) US~A -Soreen•r.g Co11c~11trA~u)1\ tor Sed,rfte.nl · E.P.~ SW-s 
(h) H'JEP·Sedlment Ouallty Assessment Guidelines FDEP SOAGs 
Sorr.e: cf th& flumb!-!r& 1n the !'a6J.ei 1nay vaty'bec.au:;e ·6f ~cundlhg 

Sedi..mont 
Benchmark Val® 

1sev1 

1.22 

12 
7.24 

i82 
0.66 

5.Z.3 

33 
:,;i 
30.2 

124 

IU 

I 19 
17 
? 2~ 

88.8 
182 

0.$ 

2.87' 

0.02 

0.48 

1.15 
2.~4 

0.10 

019 
0.42 

0.08 

0.01 

5 51 
U 9 
0 .26 
3.74 

2.03 

1.48 
1<>5.91 

SBV-tlQ 
Referen~ 

~ 

• 
•b 
b 

• 
'lb 

• 
• 

a b 

ob 

b 

b 

• 
•b 
ll 
b. 
11 



Table 10-3-2 (4) 

Wetland 3 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sediment 

Sample Detected Benchmark Value 

Location Parameter Concentration (SBV) HQ 

Chromium (MG/KG) 196 52.3 3.75 

Copper (MG/KG) 68.8 18.7 3.68 

Lead (MG/KG) 18.7 30.2 0.62 

Zinc (MG/KG) 297 124 2.40 

Noles: 
(a) USEPA Screening Concentration for Sediment - EPA SWs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SOAGs 
Some of the numbers in the table may vary because of rounding. 

SBV-HQ 
Reference 

ab 

ab 

ab 

ab 



Surface Water 

Final Remedial Investigation Report 
NAS Pensacola Site 4I 

Section IO: Site-Specific Evaluations 
August 3I, 2000 

Surface water samples were collected at locations 0101, 0102, 0103, 0301, 0302, 0303, and 0304. 

Sixteen metals were detected in Wetland 3 surface water samples. The surface water quality 

criteria for aluminum (87 ppb) and iron ( 1, 000 ppb) were exceeded at all seven sample locations 

(170 ppb and 8,080 ppb at location 0101, 175 ppb and 8,430 ppb at location 0102, 98.6 ppb and 

7,810 ppb at location 0103, 149 ppb and 17,900 ppb at location 0301, 2,150 ppb and 59,600 ppb 

at location 0302, 951 ppb and 176,000 ppb at location 0303, and 211 ppb and 21,500 ppb at 

location 0304). Cadmium (3 .4 ppb) and lead (20. 3 ppb) exceeded criteria at sample location 0302, 

while at sample location 0303, cadmium (3. 8 ppb), copper (9. 6 ppb), and lead (7 .1 ppb) exceeded 

criteria. Lead (1.9 ppb) was also exceeded at sample location 0103. Endrin ketone, was detected 

at location 0302 at a concentration (0.25 ppb) above its surface water criteria (0.0023 ppb). 

Aroclor-1260 (0.5 ppb) was also detected at location 0302 above its criteria (0.014 ppb). 

Three SVOCs, naphthalene, and 1,2- and 1,4-dichlorobenzene were detected in Wetland 3 

surface water below their respective water quality criteria. Four VOCs were detected in 

Wetland 3 surface water, including benzene, chlorobenzene, methylene chloride, and 

cis-1,2-dichloroethene. No VOCs exceeded any surface water quality standard. Methylene 

chloride is a common laboratory contaminant. 

Table 10-3-3 shows the Wetland 3 Phase IIA surface water sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-3-4 compares 

detected concentrations at each sample location to surface water quality criteria and lists calculated 

HQs for each parameter. Only the detected parameters with water quality criteria are presented 

in Table 10-3-4. The HQs will be further discussed ecological risk section. 
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Table 10-3-3 
Phase IIA Detected Concentrations in Wetland 3 Surface Water 

Frequency or Range or Detected 
Parameter Detection Concentrations 

Inorganics (µg/L) 

Aluminum (Al) 717 98.6 2150 

Antimony (Sb) 217 3 3.3 

Arsenic (As) 417 2.7 - 48.9 

Barium (Ba) 717 27.6 56.8 

Cadmium (Cd) 2n 3.4. 3.8 

Calcium (Ca) 717 22900 - 32600 

Chromium (Cr) 2n 8.7 - 9.3 

Copper (Cu) 217 4.7 - 9.6 

Iron (Fe) 717 7810 - 176000 

Lead (Pb) 317 L9 20.3 

Magnesium (Mg) 717 1540 - 2320 

Manganese (Mn) 717 127 265 

Potassium (K) 7/7 1380 - 1950 

Sodium (Na) 717 5770 7420 

Vanadium (V) 4n 2.2 - 11.1 

Zinc (Zn) 117 10.4 

Pesticides and PCBs (µg/L) 

Aroclor-1260 117 0.5 

Endrin ketone 117 0.25 

SVOCs (µ /L) 

Naphthalene 117 

I, 2-Dichlorobenzene 117 1 

1,4-Dichlorobenzene 617 2 - 10 

voes(µ IL) 

Benzene 5n 1 3 

Chi orobenzene 6/7 3 - 30 

Methylene chloride 217 120 

cis-1,2-Dichloroethene 117 

Note: 
All results are in micrograms per liter (µg/L) or parts per billion (ppb). 
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Average Detected 
Concentration 

557.8 

3.15 

18 

37.61 

3.6 

27800 

9 

7.15 

42760 

9.77 

2170 

167.43 

1625.71 

6522.86 

6.125 

10.4 

0.5 

0.25 

4 

1.8 

12.17 

660 



Table 10..J-4 (1) 

Wetland:! 
Phase flA Surface Water Conc;entrations Compared to Water Quality Criteria 

Sample 
~ooatlon Parametet .... __ , 
• 

001W000302 
1.~Dichtorobent~ne 

Aluminum 
Benzene 
Iron 

041W030101 
1.4-Dicltlorobenzene 
Aluminvm 

Arsenic 
Iron 

l'teshwater 

f'resh.water 

"':'.:.-: . 

.. ' ,,. 

: ·:~A;: :;E~~~;;: . . 

VOM 

UG/L 
UG/L 
UGIL 
UGIL 

UG1l 

UGll 
"Gii. 
UG1l 

UGltO' 

UG/l 
, l:J<:;.'t. 

Detected 
Conce_ntratiQ.rt 

2.6 
175.0 
1.0 

8,430.0 

2.0 

149.0 
27 

'17,900.0 

••••• : + · .. ·. ··<··.· 
. ~~w.~~:~;;~ ~:; :~: ' 

2, 1~();(1} :'·: 

>~J!!·.~~· 
: if...2<·:; 
~.i,:&: + 

~:~,,~~~~~~~~'. 

Water Quality 
Criteria 

11.2 

87,0 

~M 
1.000.0 

l i2 
87'.0 
so.o 

1,000.0 

HO 

0.17857 

2.01149 
0.01887 

S.43 

0.17657 

I 71264 
0.054 

17.9 

Criteria 
Reference 

• 
• 
• 
i• 

a 

• 
• 

ab 

g 

a 
b 

a b 

3 

n.: .... ·.~· .... ->-> .v. .. v.~~ .S:.;:v -~~'§!§...,. . ..... .-.-.~- . .., . }S. . . ~:.x<<-... " ... ... ~~~~~~ 

Note,:;: 
(al USE PA Watot Qu;ility Cri \M a {,1995) 
{b) FDEP Cla$s Ill Water Quality Criteria (1996) 
Some r/f tl:le nu{'lloef'S rrt the table n1ay var}' oecause o~ rounding. 



Table 10-3-4 (2) 

Wetland 3 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

041W030401 Freshwater 
1,4-Dichlorobenzene UG/L 4.0 11.2 0.35714 

Aluminum UG/L 211.0 87.0 2.42529 

Antimony UG/L 3.0 160.0 0 01875 

Arsenic UG/L 3.2 50.0 0.064 

Benzene UG/L 3.0 53.0 0.0566 

Iron UG/L 21,500.0 1,000.0 21.5 

Naphthalene UG/L 1.0 62.0 0.01613 

Notes: 
(a) USE PA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

a 

a 

a 

b 

a 

ab 

a 



10.3.3 Fate and Transport 
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Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data are lacking, the evaluation 

is qualitative in nature. The method of evaluating leaching from sediment to surface water was 

presented in Section 9. Table 10-3-5 presents those contaminants present in sediment above 

benchmark levels and their calculated SSLs. Contaminants present in surface water above 

water quality criteria are presented in Table 10-3-4. 

Transport Into the Wetland 

Surface Water/Sediment Pathway 

Based on landfonn and watershed analysis, the following sources can contribute contamination to 

Wetland 3 through this pathway: 

• Potential storm water runoff and sediment entrainment from Site 1. 

Sediment contaminants above benchmark levels (see Table 10-3-5) validate this sediment transport 

pathway, and by inference surface water as well. Additionally, four inorganics and one organic 

were present in surface water above criteria, further validating the pathway. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, Site 1 is the primary potential source that would directly 

contribute contamination to Wetland 3 through this pathway. Contamination found in groundwater 

validates this pathway. 
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Table 10-3-5 
Calculated Sediment Screening Values for Wetland 3 

USEPA or FDEP 
Surface Water SSL 

Parameter Standard Kd DF = 100 

In organics !ppb) !ppm) 

Arsenic 50 b 2.9E+Ol 146 

Cadmium 0.774 •. b 7.5E+OI 5.82 

Chromium 11 ... 1.9E+Ol 21.l 

Copper 7.8 •. b 4.3E+02 336 

Lead 1.711,b 9E+02 154 

Zinc 70.2 •,b 6.2E+Ol 436 

Organics Cppbl !ppbl 

4,4DDE 10.5. 2.55E+05 2.68E+08 

4,4 ODD 0.0064. 5.7E+04 3.65E+04 

4,4DDT 0.001 .. b 1.50E+05 1.50E+04 

Dieldrin 0.0019 '· b l.22E+03 2.32£+02 

Acenaphthene 17. 4.45E+02 7.57E+05 

Benzo(a)pyrene 0.031 b 5.83E+04 L81E+05 

Fluoranthene 39.8. 6.l2E+03 2.44E+07 

Naphthalene 62' l.14E+02 7.07E+05 

Bis(2-ethylhexyl)phthalate 0.3. 8.62E+05 2.59E+07 

Notes: 
Kd for organics calculated using foe of 0.057 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(ppm) 

35.5 

72.7 

196 

68.8 

101 

297 

Cppbl 

120 

400 

220 

6 

98 

180 

46 

160 

270 

Leaching 
Potential 
DF 100 

NO 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix(USEPA,1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 
1984 (fourth preference primary reference for inorganics). 
Kd normalized panitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (1996). 
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Transport Within The Wetland 

Swface Water/Sediment Migration Pathway 
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The configuration of the wetland, along with landfonn analysis, indicates that surface water and 

sediment transport will occur to the north towards a culvert draining into Wetland 4, and from 

there into Bayou Grande. Surface water and sediment can therefore be considered to be mobile, 

and the pathway valid for this wetland. 

Sediment Leaching to Suiface Water Pathway 

Nine organics - four pesticides and five semivolatiles - and six inorganics exceeded their SSV 

(see Table 10-3-5), but only two - cadmium and chromium - exceeded their calculated SSLs 

(see Table 10-3-5). Cadmium was also present in the corresponding surface water above 

standards, indicating a high potential for this pathway. In surface water, parameters above 

standards included PCBs, copper, iron, and lead. These additional parameters are attributable to 

the surface water/groundwater discharge pathway from Site 1. Because cadmium was detected in 

sediment above its SSL and in surface water above standards and chromium exceeded its SSL, the 

pathway is considered valid, with a high potential for partitioning to surface water. 

Transport From the Wetland 

Surface water and sediment from Wetland 3 can be expected to move into the drainage culvert 

connecting it with Wetland 4, and from there to Bayou Grande. Therefore sediment and 

surface water contamination can be expected to be mobile and not remain within the wetland. 

10.3.4 Ecological Risk Assessment 

10.3.4.1 Phase IIA 

HQs for Wetland 3 sediment samples are presented in Table 10-3-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for arsenic 

(1.77, 4.9, and 3.74 at locations 0302, 0303, and 0307), cadmium (3.24, 8.53, 4.26, 2.94, 2.65, 
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and 106.91 at locations 0101, 0302, 0303, 0305, 0306, and 0307), chromium 

(3.75 at location 0307), copper (3.68 at location 0307), lead (1.20 and 3.34 at locations 0101 and 

0302), and zinc (2.40 at location 0307). 4,4'- DDD, 4,4'-DDE, and 4,4'-DDT each had HQs 

above lat locations 0101 (15.57, 1.64, and 8.32), 0102 (5.08, 1.21, and 1.09), 0103 (327.87, 

57 .97, and 184.87), 0301 (11.48, 10.14, and 6.30), and 0306 (6.31, 1.21, and 1.60). 4,4'-DDD, 

and 4,4'-DDT also had HQs above 1 (25.41 and 1.18) at location 0302, while single 

concentrations of 4,4'-DDD had HQs above 1 at sample locations 0303 (1.07), 0304 (1.31), 

0305 (2.87), and 0307 (5.57). As discussed in the nature and extent section, most concentrations 

of 4,4'- DDT and its metabolites were below basewide levels. Alpha-chlordane had a HQ above 

1 at location 0103 (1.29). Dieldrin had a HQ greater than 1 at location 0302 (8.33), as did 

Aroclor-1260 (16.2). Four PAHs had HQs greater than 1 including acenaphthene (14.61) at 

location 0303, benzo(a)pyrene (2.03) at location 0307, and fluorene (4.48) and naphthalene (4.62) 

at location 0303. The phthalate ester bis(2-ethylhexyl)phthalate also had HQs above 1 at locations 

0305 (1.15) and 0307 (1.48), respectively. Phase IIA surface water results revealed a HQ greater 

than 1 for aluminum and iron at all seven sample locations (1.95 and 8.08 at location 0101, 2.01 

and 8 .43 at location 0102, 1.13 and 7. 81 at location 0103, 1. 71 and 17. 9 at location 0301, 24. 71 

and 59.6 at location 0302, 10.93 and 176 at location 0303, and 2.43 and 21.5 at location 0304). 

HQs were above 1 for cadmium (4.39) and lead (11.87) at sample location 0302, and also at 

sample location 0303 for cadmium (4.91), copper (1.23), and lead (4.15). Lead also had a HQ 

above 1(1.11) at sample location 0103. The HQ was above 1 for endrin ketone (108.70) and 

Aroclor-1260 (35.71) at location 0302. HQs greater than 1 indicate the potential for excess risk. 

Phase IIA surface water results revealed His from 10.05 to 247.27 at location 0302. 

Phase IIB/111 

Based on the Phase IIA data, Wetland 3 was classified in Group Band sampled in Phase IIB/111. 

Color-codes, groupings and rationale for classification are described in Section 7. 
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Freshwater Wetland 3, surrounded mostly by woods and downgradient of Site 1, is fed by several 

groundwater seeps in its southeastern portion. These seeps merge to form a narrow surface water 

channel through the wetland' s center. The channel is about 4 inches deep and about one to 

two feet wide. The remaining portion of the wetland is mostly saturated sediment with a thin layer 

of surface water overlaying it. The degree of saturation varies depending on the amount of recent 

precipitation. An approximate 100 square foot and three foot deep area in the lower section of the 

wetland has been excavated to clear the drainage culvert into Wetland 4D. Small fish species have 

been observed in this excavated area. However, this wetland is not considered large enough to 

support higher trophic level fish species, and none have been observed. Contaminants of concern 

in this wetland are mostly metals and pesticides. This wetland supports small fish and 

benthic macroinvertebrates, which have been identified as the primary habitat functional uses. As 

with Wetland 5A, the conceptual model focuses on the toxic effects that may be occurring to fish 

and benthic macroinvertebrates since food chain impacts are not considered to be a viable exposure 

route. The conceptual model for Wetland 3 is shown on Figure 10-3-2. 

Sampling Location Rationale 

Sediment samples for toxicity analysis, sediment chemistry, TOC, and grain size were collected 

from Phase IIA locations 2 and 7 (Figure 10-3-3). Three composite grab samples for 

benthic diversity were collected within 10 feet of each sample location to account for 

spatial variability. One surface water sample was collected from the newly excavated culvert for 

chemical analysis and fathead minnow (Pimephales promelas) toxicity analysis. This culvert, near 

sample location 1, is in the most downgradient portion of Wetland 3. 
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Ecological Risk Evaluation 

Risk in Wetland 3 was evaluated with respect to two assessment endpoints: 1) survival, growth, 

and emergence of macroinvertebrates associated with the benthic environment, and 2) protection 

of fish viability. 

Survival, Growth, and Emergence of Organisms Associated with the Aquatic Environment: 

As discussed in Section 7, this assessment endpoint was evaluated using the sediment quality triad 

approach for chemistry, toxicity, and diversity analysis. Results are scored via the decision 

making triad, and the overall condition of the wetland for this assessment endpoint is determined. 

Sediment Chemistry 

As shown on Table 10-3-6, sediment HQ values are elevated for cadmium and DDD in particular 

in sample location 0307. However, the DDD concentration (49 ppb) is below its basewide 

concentration (50 ppb). Application of these sediment chemistry results to the decision making 

triad discussed in Section 7 .14 revealed a matrix score of "+" for sediment chemistry. 

Sediment Toxicity 

Survival results in the Chironomus tentans test were 83 % for location 03-02, and 91 % for 

location 03-07, as presented in Table 10-3-7. Statistical difference were noted in the weights 

collected at the end of the 10-day exposure at location 03-07 (location 03-02 2.9 mg, 

location 03-07 2.0 mg, [Table 10-3-7]). Midge larvae were maintained under optimum conditions 

for the next 18 days so emergence could be calculated. 50% of the control larvae, 60% of the 

larvae from location 03-02, and 70 % of the larvae from location 03-07 emerged. Toxicity results 

are presented in Appendix E. Application of these results to the decision making triad discussed 

Section 7.14 revealed a triad matrix score of"-" for the chironomid test. 
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Site % Survival 

Control (negative) 91 

Wetland 3 (03-02) 83 

Wetland 3 (03-07) 91 

Note: 

Table 16-3-7 
Toxicity Test Results 
Wetland 3 Sediment 

Weight (mg) 

2.7 

2.9 

2.0' 

* Statistically significant difference from control population. 

Benthic Diversity in Sediment 

Emergence Triad Matrix Scoring 

50% 

60% 

70% 

Sediment samples were also sorted for benthic diversity. Location 03-02 exhibited a higher 

diversity (2.24), with more organisms (71), and a greater number of overall species (10) than 

location 03-07 (diversity 1.92, total organisms 5, and number of species 4). Wetland station 03-02 

had representatives of the Chironomus and Sphaerium indicating the most dominant occurrence. 

Tubifex tubifex, an oligochaete, and Culicoides, an aquatic insect, were next in abundance. All 

the mentioned species may be found in a predominantly palustrine ecosystem. The diversity 

results are detailed in Appendix D. Benthic diversity results and application to the toxicity test 

results are presented in Table 10-3-8. Application of these results to the decision making triad 

discussed Section 7 .14 revealed a triad matrix score of " " for the benthic diversity test. 

Site 

Wetland 3 (03-02) 

Wetland 3 (03-07) 

Table 16-3-8 
Benthic Diversity Results and Application lo the Triad Matrix Scoring 

Wetland 3 Sediment 

Shannon-Weiner Diversity Pielou's Evenness Margalef's Richness Triad Matrix Scoring 

2.24 0.97 9.77 

1.92 1.39 3.38 

10-3-26 



Decision Making Triad Evaluations 

Final Remedial Investigation Repon 
NAS Pensacola Site 41 

Section IO: Site-Specific Evaluations 
August 31, 2000 

Based on the ecological risk evaluation performed at Wetland 3, sediment and surface water results 

can be scored via the decision making triad, and the overall condition of the wetland for sediment 

and surface water can be determined. 

Table 10-3-9 presents the interpretation of the triad analysis for the Wetland 3 Phase IIB/111 

sediment samples. Based on the results of the chemistry and toxicity data, condition number 3 

exists. This can now be applied to the Simplified Decision Flow Chart for Sediments, as discussed 

in Figure 7-2. 

Location Sediment Chemistry 

Wetland 3 + 

Table 10-3-9 
Triad Analysis Interpretation 

Wetland 3 Sediment 

Toxicity Test Benthic Assessment Interpretation 

Contaminants are not 
bioavailable. 

Condition number 3 denotes that Wetland 3 sediments are acceptable and no further action is 

recommended for sediment for this wetland. 

Protection of Fish Viability: 

This assessment endpoint was evaluated using two lines of evidence, surface water toxicity and 

surface water chemistry. Tissue residue analysis was not conducted at this wetland because the 

shallow surface water depth will not support upper trophic level fish. 

Surface Water Toxicity 

The first line of evidence was the acute and chronic toxicity to the fathead minnow 

(Pimephales promelas). Fathead minnows were exposed to surface water which was sampled at 

location 03-01. Survival (97.5%) at the site was high, and although lower, weights were not 
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significantly different when compared to the control fish (location 03-01 0.49 mg, control 

0.58 mg). Application of the results to the decision matrix reveal a score of "-" for the 

toxicity testing. Fathead Minnow toxicity results and application to the matrix are shown in 

Table 10-3-10. 

Location 

Control (negative) 

Wetland 3 (03-01) 

Table 10-3-10 
Fathead Minnow Toxicity Results 

Wetland 3 Surface Waters 

% Survival 

100 

97.5 

Note: 

* Statistically significant difference from control population. 

Surface Water Chemistry 

Weight (mg) Matrix Scoring 

0.58 

0.49 

The second line of evidence, comparison of surface water contaminants to water quality criteria, 

shows that an HQ greater than 1 is exceeded for iron as shown in Table 10-3-11. Application of 

surface water chemistry results to the decision matrix reveal a score of "+" for surface water 

chemistry. Although the HQ value for iron (19.60) was greater than 1 for surface water, a 

potential for toxic effects to fish is not anticipated because the toxicity results showed no chronic 

effects for survival, even with the slight reduction in weight among exposed species. 

Table 10-3-12 presents the interpretation of the analysis for the Wetland 3 surface water sample. 

Based on the results of the chemistry and toxicity data, condition number 3 exists. This can now 

be applied to the Simplified Decision Flow Chart for Surface Water, as discussed in Figure 7-3. 

Condition number 3 denotes that Wetland 3 surface water is acceptable and no further action is 

recommended for surface water for this wetland. 
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Table 10-3-11 (1) 

Wetland 3 
Phase 118/111 Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W030101 Freshwater 
Aluminum UG/L 59.10 87.00 

Antimony UG/L 2.60 160.00 

Iron UG/L 19600.00. 1000.00 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

0.68 a 

0.02 a 

19.60 ab 
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Location Water Chemistry 

Wetland 3 + 

Table 10-3-12 
Analysis Interpretation 
Wetland 3 Surface Water 

Toxicity Test 

10.3.5 Human Health Risk Assessment 

10.3.5.1 Samples Included 

Sediment 

lnlerprelalion 

Contaminants are not bioavailable. 

041M030101, 041M030201, 041M030301, 041M030401, 041M030501, 041M030601, 

041M030701, 001M000301, 001M000302, 001M000303 

Surf ace Water 

041\V030101,041\V030201,041\V030301,041\V030401,01\V000301,01\V000302,0l\V000303 

10.3.5.2 Current and Future Land Use 

This wetland is not currently used by the Navy. \Vetland 3 could be used by Navy personnel 

walking through the area or children who may find the area attractive. More than 50% of the 

sediment at \V etland 3 is exposed for most of the year, so assuming sediment exposure would be 

similar to soil exposure. Dermal contact could be a significant exposure pathway and was included 

in this HHRA. Based on the species present, depth of surface water, and habitat, fishing would 

not likely occur, and wading would be the most likely exposure scenario. 

10.3.5.3 Fish Tissue COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 
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10.3.5.4 Sediment COPCs Identified 

As shown in Table 10-3-13, the following COPC was identified: 

• Arsenic 

10.3.5.5 Surface Water COPCs Identified 
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As shown in Table 10-3-14, the following COPCs were identified: 

• Aroclor 1260 

• Arsenic 

• Lead 

• Methylene chloride 

10.3.5.6 Risk Characterization 

Tables 10-3-15 and 10-3-17 summarize cancer risk estimates for the sediment and surface water 

pathways. Arsenic was the only contributor to risk estimates for the sediment pathway while 

arsenic and Aroclor 1260 were the primary contributors to the surface water pathway. 

Table 10-3-19 summarizes risk and hazard estimates for Wetland 3. The cumulative risk estimated 

for this wetland is 1. 8E-5. The HI shown in Table 10-3-19 was estimated to be 0 .17. Arsenic and 

Aroclor 1260 were identified as COCs in surface water and arsenic was identified as a COC in 

sediment. These constituents were identified as COCs based on their contribution to cumulative 

risk estimates for this wetland. Tables 10-3-15 through 10-3-18 detail cancer and noncancer 

hazard estimates for this wetland. Although exposure would likely be acute or subchronic, hazard 

estimates were developed for completeness. Because of the shallow water depth and limited game 

fish habitat, fishing and subsequent fish tissue ingestion are unlikely at Wetland 3. However, 

physical and biological hazards of Wetland 3 could pose a risk to site trespassers. Quicksand and 

snakes are commonly encountered at this wetland. 
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TABLE 1 ll-3-13 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
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Scenario Timeframe' Current and Fuiure 
Medium: Sur1aca Watar 
C:.;posure Med.it.Im: SIJ~ W11ltir 

E:.p-ruure PD«tt: Watland' 3 Surface Water 

\1) 

Mmimum Mmimum 
CAS Nuwber Chemroal 

Co11centrat1on Qualifier 

95501 i ,;i::-u1cmorobenzene 1.000 

106467 1,4-DichlorobenHne 2.000 J 
7429905 Aluminum (Al) 96.600 

7440360 Antimony (Sb) J.000 J 

11096825 Aroclor-1260 0.500 J 

7440382 Ar•ernc (As) 2 700 J 

7440393 B•riurn (Ba) 27.600 J 

71432 Benzene 1000 J 
7440439 C•drniurn (Cd) 3.400 J 
7440702 Calciurn (Ca) 22900.000 

108907 Chlorobenzene J.000 

7440473 Chromium {Cr) 8.700 J 

7440506 Copper (Cu) 4700 J 

53494705 Endrtn ketone 0.250 J 

7439896 Iron (Fe) 7810.000 

7439921 Lead (Pb) 1900 J 

7439954 Magnesium (Mg) 1540.000 J 

7439965 ManganeH (Mn) 127000 

75092 Melhyhme c..hlorid9" 120 ODO D 
91203 Naphthalene 1.000 

7«0097 Po1assium (K) 1380.000 J 

7«0235 Sodium(Na) 5770.000 

7440622 Vanadium (V) 2.200 J 
7440666 Zinc(Zn) 10.400 J 
156592 cis~ 1,2·Dichloroethene 1000 

{1) M1n1mumimaiomum cletac:tmcl r;gnc11ntr21t1on 

(2) Ma:<:·~.;m con~1mlratwn u•ftd ai screening value. 

TAb~~ 10-3-14 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

111 121 

M21x1mum Maximum lcn:at•on of M<lx1mum Oetec!1on Range of Ci,mettntration Used 8ack9rou1'id 
Coricentrat.on Qualifier 

UMs-
Concen!mt1on F'e~utmcy Detecioon Um1ls Mean 

kir Screening Value 

1 0000 UGIL 041'1\1()30301 i 1 I 7 NAV 1 00 1 NIA 

10.0000 UGIL D41W030301 6 I 7 NAV 4.00 10 NIA 

2150 0000 UGIL 041W030201 7 I 7 NAV 557.80 2150 NIA 

3.3000 J UGIL 0411/V030201 2 i 7 NAV 3.15 3.3 NIA 

0.5000 J UGIL 041W030201 1 i 7 NAV 0.50 0.5 NIA 

48.9000 UGIL 041W030301 4 I 7 NAV 18.00 48 9 NIA 

56.8000 J UGIL 041W030J01 7 I ) NAV 37.61 56.B NIA 

3 0000 UGIL 041WOJ0401 5 I 7 NAV 1.60 3 NIA 

3 8000 J UGIL 041WOJOJ01 2 i 7 NAV 360 3.8 NIA 

32600.0000 UGIL 041W030201 7 I 7 NAV 27800.00 32600 NIA 

30.0000 D UGIL 041W030301 6 I 7 NAV 12.17 JO NIA 

9.3000 j UGIL 041\Af>30301 2 I 7 NAV 9.00 9.3 NIA 

9.6000 J UGIL 041W030301 2 I ) NAV 7.15 96 NIA 

0.2500 J UGJL 041W030201 1 I 7 NAV 0.25 0.25 NIA 

176000 0000 UGIL 041W030301 7 I 7 NAV 42760.00 176000 NIA 

20 3000 UG/L 041WOJ0:201 3 I 7 NAV 9.77 20 3 NIA 

2320.0000 UGIL 001WOOOJ02 7 I 7 NAV 2170.00 2320 NIA 

265.0000 UGIL 041WOJ0201 7 i 7 NAV 167.43 265 NIA 

1200.0000 D UGIL 041W030101 2 I 7 NAV 660.00 1200 NIA 

10000 UGIL 041W030401 1 I T NAV 1.00 1 NIA 

1950 DODO UGIL 001Vli000301 7 i 7 NAV 1625.71 1950 NIA 

7420.0000 UGIL 001W000303 7 I 7 NAV 6522.86 7420 NIA 

11.1000 UGIL 041W030J01 4 I 7 NAV 6.13 11.1 NIA 

10 4000 J UG/L 041W030201 1 I 7 NAV 10 40 10.4 NIA 

1.0000 UGIL 041W030401 1 I 4 NAV 1.00 1 NIA 

Definrt.Kins NIA:: No! Apptcable 

131 

A.doleu;ent Site 

Tr1111.pas':>er 
5craenini; Toxicity 

Value 

1300 

430 

120000 

48 

0.093 

5.6 

8300 

91 

60 

NIA 

420 

360 

4800 

10 

NIA 

15 

NIA 

2400 

1000 

330 

NIA 

NIA 

830 

36000 

670 

COPC "' CnemiCili of Pa!enh!I Concern 

1•1 

Potential 
Tap W~ler Rl:lC ARAR/T9C 

Soun;1;1 

64 N NIA 

0 47 c NIA 

3700 N NIA 

1.5 N NIA 

0.033 c NIA 

0.045 c NIA 

260 N NIA 

0.36 c NIA 

1.8 N NIA 

NIA NIA 

35 N NIA 

11 N NIA 

150 N NIA 

1.1 N NIA 

NIA N NIA 

15 N TTAL 

NIA NIA 

73 N NIA 

4.1 c NIA 
150 N NIA 

NIA NIA 

NIA Ni A 

26 N N/A 

1100 N NIA 

61 N NIA 

('3) PRGs fu1 aC:oiescenl s.ila trHpaner scenario calc1.i:ated using eq1.iat1ons and parameie11. preun1ed in Sectcon 8 of this •eporl ARAR/TBC App!1cabie or Releveant ano Appt<.lpn11te Requirement/ To Be Considered 

\4) PR.Gs. !or commercial ma1nhuusn;e .,..crker scenartD calculated using eq..,atiori!. 2111d parameters p'e-sented m SecWJ'" 8 of !ti1s repoti 

Se,ec11on Reason AbQve Sc1eermg ._evel& ~ASL) 

De,et1on Reason Beiow ScrHning Levels (BSL) 

Backgrn • .md Levels (BKG) 

E.uent1al Nutrient (EN} 

No- fo)(,city lnlcrma11cn (NTX./ 

Not Ava1iab:e {NAVJ 

Treatment Technique Ael.lon Leve) (TTAL) 

J "' Estimated Value 

C;; Catcmogen1c 

N = f\loncarcinogenlC: 

(5) 

Ralmm:i'e !Cit 

Contammant 
COF'C Fleg 

DelectiOn or 
Sele ch-on 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

YES ASL 

YES ASL 

NO BSL 

NO SSL 

NO SSL 

NO EN 

NO SSL 

NO BSL 

NO BSL 

NO BSL 

NO EN 

YES ASL 

NO EN 

NO BSL 

YES ASL 

NO BSL 

NO EN 

NO EN 

NO BSL 

NO BSL 

NO BSL 



Exposure Chemical of 
Route Potential Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC Exposure Point Concentration 

MG/KG Milligram per Kilogram 

Medium 
EPC Value 

35.5 

35.5 

M =Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG 

MG 

TABLE 10-3-15 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected or 
Hazard Intake Intake 

Calculation (Cancer) (Cancer) Units 

M 4.523E-08 mg/kg-da 

M 1.854 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units 

1.5 (mg/kg-day)" 

7.5 (mg/kg-dayr1 

Total Risk All Exposure Routes/Pathways I 

Cancer 
Risk 

2.41 E-06 

4.94E-07 

2.90E-06 I 



Exposure 
Route 

Ingestion 

Dermal 

Scenario: Timeframe: Current and Future 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Wetland 3 

Receptor Population Trespasser 
Receptor Age: Adolescent 

Chemical of Potential 
Concern 

Arsenic 

Arsenic 

Medium 
EPC Value 

35.5 

35.5 

EPC = Exposure Point Concentration 

MG/KG = Milligram per Kilogram 

M =Medium-specific EPC selected for risk calculation. 

TAEIL...: 10-3-16 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected 
Medium for Hazard Intake Intake 

EPC Units Calculation (Non-Cancer) (Non-Cancer) Units 
MG/KG M 3.17E-07 mg/kg-day 

MG/KG M 1.30E-08 mg/kg-day 

Reference Reference 
Dose Dose Units 

3.00E-04 mg/kg-day 

6.00E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways I 

Hazard 
Quotient 

0.037 

0.008 

0.045 I 



Scenario: Timeframe: Current and Future 
Medium: Surface water 
Exposure Medium: Surface water 
Exposure Point: Wetland 3 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Ingestion Arsenic 0.0489 

Aroclor 1260 0.0005 

Methylene chloride 1.2 

Dermal Arsenic 0.0489 

Aroclor 1260 0.0005 

Methylene chloride 1.2 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

M Medium-specific EPC selected for risk calculation 

Medium 
EPC Units 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

TABLE 10-3-17 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Cancer) (Cancer) Units 

N/A M 2.88E-06 mg/kg-day 

N/A M 2.94E-08 mg/kg-day 

NIA M 7.06E-05 mg/kg-day 

N/A M 5.98E-07 mg/kg-day 

N/A M 6.73E-06 mg/kg-day 

N/A M 6.60E-05 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units Cancer Risk 

1.5 (mg/kg-dayr' 4.32E-06 

0.4 (mg/kg-dayr1 1.18E-08 

0.0075 (mg/kg-dayr1 5.30E-07 

7.5 (mg/kg-dayr1 4.49E-06 

0.8 (mg/kg-dayr1 5.38E-06 

0.009375 (mg/kg-dayr1 6.19E-07 

Total Risk I 1.53E-05 I 



Exposure 
Route 

Ingestion 

Dermal 

Scenario: Timeframe: Current and Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Wetland 3 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Chemical of Potential Medium 
Concern EPC Value 

Arsenic 0.0489 
Methylene chloride 1.2 

Arsenic 0.0489 

Methylene chloride 1.2 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 

MG/L 

MG/L 

MG/L 

TABu:: 10-3-18 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 

NIA M 2 01 E-05 mg/kg-day 

NIA M 4.94E-04 mg/kg-day 

M 4.19E-06 mg/kg-day 

M 4.62E-04 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

3.00E-04 mg/kg-day 0.067 

6.00E-02 mg/kg-day 0.0082 

6.00E-05 mg/kg-day 0.070 

4.80E-02 mg/kg-day 0.0096 

Total Hazard Index I 0.15 I 



Exposure 
Medium Exposure Medium 

Point 

ediment Sediment Wetland 3 

urface Water Surface Water Wetland 3 

Chemical 

Arsenic 

Arsenic 

Aroclor 1 260 

TABLE 10-3-19 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

Carcinogenic Risk 
Chemical 

Ingestion Dermal Contact Total 

2A1E-06 4.94E-D7 2.90E-06 Arsenic 

(Total) 241E-06 4.94E-07 2.90E-06 (Total) 

4.32E-06 4.49E-06 8.81 E-06 Arsenic 

1.18 E-08 5.38E-06 5AOE-06 Methylene chloride 

Methylene chloride 5.30E-07 6.19E-07 1.15E-06 

(Total) 4.86E-06 1 05E-05 (Total) 

Non-carcinogenic Hazard Quotient 

Primary Target Organ Ingestion 
Dermal 
Contact 

skin 0,017 0.0033 

0,017 0.0033 

skin 0,067 0,070 

liver 0,0082 0,0096 

0.075 0,079 

Total Risk Across All Pathways Total Hazard Index Across All Pathways 

Total 

0.020 

0.020 

0.14 

0.018 

0, 15 

0.17 
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A conservative exposure scenario was developed to assess the significance of surface water 

concentrations of lead at Wetland 3. This scenario involves a child (age 6 to 7) who accompanies 

an older sibling to the wetland one day a week for a year. Exposure to Wetland 3 surface water 

was considered additional to those they typically encountered at the child's home. This additional 

exposure was presented as an "alternate" source within the constructs of the Lead Model. The 

standard default assumptions in the Lead Model were retained to simulate background exposures 

in order to provide a conservative estimate of daily intake from sources unrelated to Wetland 3. 

The assumption was made that this child would incidentally ingest 0.05 liters of surface water, 

represented in the Lead Model as an alternate source. The bioavailability of lead ingested from the 

alternate source (Wetland 3 surface water) was equal to that of drinking water lead ingested from 

the standard residential default source. Assuming incidental ingestion of 0.05 liters of 

surface water once per week with a lead concentration of 20.3 µg/L, the annual alternate source 

exposure was estimated to be 0.14 µg lead/day. Table 10-3-20 presents the lead model output for 

a child 6 to 7 years old under these exposure conditions. 

Figure 10-3-4 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

2.7 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.26%. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, surface water lead 

concentrations at Wetland 3 would not require specific action under the hypothetical exposure 

scenario. 
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10.3.5. 7 Remedial Goal Options 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to 

RA GS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was the only COC identified at this 

wetland and was identified as a COC in both sediment and surface water. Because arsenic was 

identified as a COC for both media based only on cancer risk estimates and not based on 

hazard index estimates, only risk based RGOs were developed. As shown in Table 10-3-11, the 

sediment exposure point concentration of 35.5 mg/kg-day resulted in a risk estimate of2.9E-6 for 

arsenic. Using a linear ratio, a target risk of lE-6 would result from 12.24 mg/kg. Therefore, 

122.4 mg/kg and 1224 mg/kg represent target risks of lE-5 and lE-4, respectively. 

The maximum arsenic concentration of 0.0489 mg/L in surface water resulted in a risk estimate 

of 8.8E-6, as shown in Table 10-3-17. Using a linear ratio, 0.0056 mg/L would correspond with 

a target risk of lE-6. Therefore, 0.056 mg/Land 0.56 mg/L represent target risks of lE-5 and 

lE-4, respectively. The maximum Aroclor 1260 concentration of 0.0005 mg/Lin surface water 

resulted in a risk estimate of 5.4E-6, as shown in Table 10-3-18. Using a linear ratio, 

0.000093 µg/L would correspond with a target risk of lE-6. Therefore, 0.00093 mg/L and 

0.0093 mg/L represent target risks of lE-5 and lE-4, respectively. 

I0-3-40 



Figure 10-3-4 
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Probability Plots for Blood Lead Levels Wetland 3 
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Cu~orr: J.8.88 ug~dL 
Ceo Mean <CH> = 2.7 
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Table 10..3-20 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland 3 
Pensacola, Florida 

AIR CONCENTRATION: 0.100 µg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (rn3/day) 
0-1 1.0 2.0 32.0 
1-2 2.0 3.0 32.0 
2-3 3.0 5.0 32.0 
3-4 4.0 5.0 32.0 
4-5 4.0 5.0 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 µg Pb/L DEFAULT 
WATER Conswnption: DEFAULT 

SOIL& DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age Soil (µg Pb/g) 
0-1 200.0 
1-2 200.0 
2-3 200.0 
3-4 200.0 
4-5 200.0 
5-6 200.0 
6-7 200.0 

House Dust (µg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

Alternative Source Intake: Wetland 3 surface water 
6-7: 0.14 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Lung Abs. ( % ) 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Blood Level Total Uptake Soil+ Dust Uptake Diet Uptake Water Uptake Alt. Source Uptake Air Uptake 
YEAR (µg/dL) (µg/day) (µg/day) (µg/day) (µg/day) (µg/day) (µg/day) 

--------*-~- ------------ ------------
0.5-1: 4.1 7.60 4.68 2.54 0.37 0.00 0.02 

1-2: 4.5 10.93 7.36 2.63 0.9I 0.00 0.03 
2-3: 4.2 11.44 7.44 2.98 0.96 0.00 0.06 
3-4: 4.0 11.48 7.53 2.90 0.99 0.00 O.D7 
4-5: 3.4 9.65 5.69 2.85 1.04 0.00 O.D7 
5-6: 3.0 9.39 5.16 3.03 1.11 0.00 0.09 
6-7: 2.7 9.54 4.89 3.36 1.13 0.07 0.09 
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10.3.6 Conclusions and Recommendations 

Wetland 3 was sampled as a Group B wetland during Phase IIB/III. Assessment endpoint and 

triad analyses from Phase IIB/III revealed that sediment and surface water were acceptable at 

Wetland 3. The HHRA identified arsenic as a sediment COPC, and Aroclor 1260, arsenic, lead, 

and methylene chloride as surface water COPCs at Wetland 3. No fish tissue COPCs were 

identified for this wetland. Under USEPA guidelines, surface water lead concentrations at 

Wetland 3 would not require specific action under the hypothetical exposure scenario. Since the 

wetland has no recreational value for fishing or swimming, and is generally restricted to 

public access, the potential for incidental ingestion of sediment or surface water is considered low. 

Because of the limited overall ecological risk in Wetland 3, the restricted access to 

human trespassing within the area, and the limited potential for sediment and surface water 

ingestion by trespassers, no further action is recommended for Wetland 3. 
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10.4 Wetland 4D 

10.4.1 Site Description 
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August JI, 2000 

Wetland 4D is in the northwest portion of the A.C. Read golf course, on the eastern half of 

NAS Pensacola. Wetland 4D receives surface water discharge from Wetland 3 to the west, 

Wetland 4C to the south, and is tidally influenced by Bayou Grande from the north. Site 1 is west 

of Wetland 4D, while Site 15 is east of this wetland. 

Parsons and Pruitt (USEPA, 1991) described this area as an estuarine system containing emergent 

vegetation such as saw grass (Cladiumjamaicense) and black needle rush (Juncus roemerianus). 

Wetland 4D receives freshwater from Wetlands 4A, 4B, 4C,and Wetland 3. Wetland 4A 

encompasses an irrigation reservoir for the golf course and drains into Bayou Grande through 

Wetlands 4B, 4C, and 4D. The open water portion of the Wetland 4D ranges from 1 to about 

8 feet deep. Sediment in most of the wetland is sandy with a TOC of about 7 3. 

The IR sites potentially affecting Wetland 4D are Sites 1 and 15. Site 1 (sanitary landfill) was 

used from the mid- l 950s until 1976 as the predominant disposal site for all solid wastes generated 

on the base. Site 15 (Pesticide Rinseate Disposal Site) was actively used from 1963 to 1979 as the 

disposal site for rinse water from pesticide mixing and spray equipment cleaning (NEESA, 1983). 

10.4.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-4-1 denotes 

the Phase IIA Wetland 4D sampling locations. 

Sediment 

Twenty-one metals were detected in Wetland 4 D sediment samples. Six metals exceeded sediment 

benchmark levels. Metals exceeding sediment benchmark levels included 

arsenic (12 ppm, 20 ppm, and 11 ppm at locations 04D 1, 04D2, and 04D4) , cadmium 

10-4-1 
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(3.5 ppm, 3.7 ppm, and 2.8 ppm at locations 04Dl, 04D2, and 04D4), chromium (70.2 ppm and 

65.5 ppm at locations 04Dl and 04D2), copper (21.3 ppm, 45.8 ppm, and 27 ppm at 

locations 04Dl, 04D2, and 04D4), lead (190 ppm, 348 ppm, and 162 ppm at locations 04Dl, 

04D2, and 04D4) and mercury (0.16 ppm at location 04D4). Eight pesticides were detected in 

Wetland 4D sediment samples: 4.4'-DDT and its metabolites, alpha/delta-BHC, dieldrin, 

endosulfan sulfate, and alpha-chlordane. 4,4'-DDD (110 ppb at location 04D4), 4,4'-DDE 

(46 ppb at location 04Dl, and 65 ppb at location 04D4) exceeded basewide levels. Dieldrin 

(0.78 ppb and 1.1 ppb at locations 04Dl and 04D4, respectively) also exceeded the benchmark 

level (0.72 ppb). Three PCBs, including Aroclors-1248/125411260 were also detected. 

Aroclor-1254 at location 04D2 (42 ppb), and Aroclor-1260 at location 04Dl (50 ppb) exceeded 

the benchmark level for PCBs (21.6 ppb). Thirteen SVOCs were detected in Wetland 4D 

sediment samples, most of which were high- and low-molecular weight PAHs. Three phthalate 

esters were also detected. P AHs exceeding sediment benchmark levels included 

benzo(a)anlhracene (130 ppb, 250 ppb, and 88 ppb at locations 04Dl, 04D2, and 04D3), 

benzo(a)pyrene (190 ppb, 310 ppb, and 120 ppb at locations 04Dl, 04D2, and 04D3), chrysene 

(150 ppb, 240 ppb, and 120 ppb at locations 04Dl, 04D2, and 04D3), fluoranthene (280 ppb and 

310 ppb at locations 04Dl and 04D2), and pyrene (260 ppb and 410 ppb at locations 04Dl and 

04D2). The phthalate ester bis(2-ethylhexyl)phthalate was detected above its benchmark level 

(182 ppb) at location 04D2 (240 ppb). The VOCs acetone (a common laboratory contaminant) 

and carbon disulfide were also detected in Wetland 4D sediments. 

Table 10-4-1 shows the Wetland 4D Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-4-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the parameters with benchmark levels are presented in 

Table 10-4-2. The HQs will be further discussed in the ecological risk section. 

10-4-2 
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Parameter 

Inorganics (mg/kg) 

Aluminwn (AI) 

Amimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Berylliwn (Be) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) 

Pot.assium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

Aroclor-1248 

Aroclor-1254 

Table 10-4-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Detected Concentrations in Welland 4D Sediments 

Frequency or 
Detection 

414 

114 

515 

515 

3/5 

415 

515 

515 

3/5 

515 

515 

515 

515 

515 

214 

3/5 

515 

3/5 

515 

515 

515 

315 

515 

1/5 

2/5 

10-4-5 

Range of Detected 
Concentrations 

390 - 14700 

0.95 

0.49 - 20 

0.34 - 9 

0.37 - 0.55 

0.26 - 3.7 

26.3 4510 

0.74 - 70.2 

I.I 2.1 

0.49 - 45.8 

671 - 39400 

0.73 - 348 

19.6 4590 

2 69.3 

0.12- 0.16 

6.1 - 6.7 

18.4 - 1530 

1.5 - 2.3 

2.5 - 11800 

0.9 - 38.7 

1.4 - 102 

15 110 

0.32 - 65 

0.62 

1.7 - 42 

Average Detected 
Concentration 

7450.2 

0.95 

8.80 

4.86 

0.45 

2.57 

1786.86 

36.25 

I.6 

19.44 

18842.2 

142.33 

2032.12 

42.14 

0.14 

6.3 

649.48 

1.87 

4297.2 

17.5 

51.02 

52.67 

28.21 

0.62 

21.85 
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Table 10-4-1 
Detected Concentrations in Wetland 40 Sediments 

Parameter 

Pesticides and PCBs (µglkg) 

Arocl0r21260 

Dicldrin 

E~6sulfan sUifate 

alpha-BHC 

alpha-Chlordane 

delta-BHC 

SVOCs (µg/kg) 

Benzo(a)anlhraccne 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Diethylphthalate 

Fluoranthene 

Indeno(l .2,3-cd)pyrene 

Phenanlhrene 

Pyrene 

bis(2-Ethylhexyl)phthalate (BEHP) 

voes(µ k 

Acetone 

Carbon disulfide 

Notes: 

Frequency of 
Detection 

115 

215 

115 

215 

315 

415 

315 

315 

315 

315 

215 

115 

315 

115 

315 

315 

315 

315 

415 

415 

315 

Range of Detected 
Concentrations 

50 

0.78 l.l 

0.63 

0.46 - 0.94 

l - l.5 

0.11-16 

88 - 250 

120 - 310 

160 380 

130 390 

68 - 81 

66 

120 - 240 

71000 

110- 310 

77 - 240 

38 - 80 

130 410 

61 - 240 

33 - 280 

4 27 

Average Detected 
Concentration 

50 

0.94 

0.63 

0.7 

7.28 

156 

206.67 

260 

270 

74.5 

66 

170 

71000 

233.33 

155.67 

57 

266.67 

133.75 

155. 75 

16.33 

The total nwnber of samples has been reduced by the number of rejected samples. However, note that no positive results rejected. 
All results are in micrograms per kilogram (µglkg) or pans per billion (ppb), except for metals which are in milligrams per kilogram (mglkg) or 
pans per million (ppm). 
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Tabla 10-4-2 

Wetland40 
Phase.HA Sediment Concentrations Compared to Benchmarltt.evels 

Somple 
Location 

1)41 M(l40201 
"A' DOD (UG/KG) 

t,4'-IJDE (UGIK(l) 
~,4'-DbT (UG/KG) 

•IPM·Chlordone (UG!KG} 

Anlomony (MGIKG) 

;,\roclor-1 254 (UGIKG) 

Arsenic (MGIKG) 

Benzo(a)anthracene. (UGIKG) 
Benzo{a)pyrcne (UGIKG) 

bis(2-Ethylhexyl)phthalale {BEHP) (UGIKG) 

Cadmium (M(l;K(l) 
Chromium '(MGIKG) 

Chrysene (UG/KG) 

Cooper (MGiKG) 

Fl.oranthene (UGIKG) 

Notes-: 

Detecti)d 
Concenrrati6ti 

15 DJ 
29 DJ 
2..l J 

l J 
(J ·,g~ J 

42 .I 
~20 

250 

110 
240 J 

17' 

G~.~ 

Z40 

4~.6 

'31(1 

M USEPA Screening Conce~tration fol Sediment . EPll S$Vs 
(b) FDEP So<liment 0U31tty As•e»ment i3uidelines - FDEP cSOAGs. 
'Some ol the numbers- in the tabJe may vary because of roundin9. 
Basewide levels (detailed •n Section 6) !or DOT and its metabolites 
~a.scv1id£»level !01 4,tr.ooc: is 40 ppb. 
E5~sew1de le-.!e I for 4 ;4' ·El OD 1s 50 p:pb, 
Basewido level for ~.4'-DDT :s 20 ppb 

Sediment 
Benchmark Value 

(SBV) 

1.22 
2J)7 

1.19 

r.r 
12 

21.6 
7.24 

74 8 

66:8 

182 

Q'p8 
:;2.3 

108 
16.7 
113 

HQ 

·12.~U 

14.'01 

~.e5 
0.59 
0,06 

1 .•. 4 
?. 7{) 

3.34 
3.49 

1.32 
~.44 

1.25 
2.22 

?. .. 4~ 
2,74 

SBV 
~fem nee 

u 
• 
ii 

• 

I 

• •• 

b 
lj 

b 

~ .. 
;; 

• b 
b 

b. 

ll 
b' 

ab 

b 

at> 

b 



Table 10-4-2 

Wetland 40 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Detected 
Location Parameter Concentration 

Lead (MG/KG) 348 

Nickel (MG/KG) 6.7 j 

Phenanthrene (UG/KG) 80 j 

Pyrene (UG/KG) 410 

Zinc (MG/KG) 102 

041M040401 
4,4'-DDD (UG/KG) 110 D 

4,4'-DDE (UG/KG) 65 DJ 

4,4'-DDT (UG/KG) 3.9 j 

alpha-Chlordane (UG/KG) 1.4 j 

Arsenic (MG/KG) 11 

Cadmium (MG/KG) 2.8 

Chromium (MG/KG) 43.5 

Copper (MG/KG) 27 

Dieldrin (UG/KG) 1. 1 j 

Lead (MG/KG) 162 

Mercury (MG/KG) 0.16 j 

Nickel (MG/KG) 6.1 j 

Zinc (MG/KG) 77.5 

041M04D5.Q1c 

Notes: 
(a) USEPA Screening Concentration for Sediment- EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb 

Sediment 
Benchmark Value 

(SBV) HQ 

30.2 11.52 

15.9 0.42 

86.7 0.92 

153 2.68 

124 0.82 

1.22 90.16 

2.07 3140 

1.19 3.28 

1.7 0.82 

7.24 1.52 

0.68 4.12 

52.3 0.83 

18.7 1.44 

0.72 1.53 

30.2 5.36 

0.13 1.23 

15.9 0.38 

124 0.63 

SBV 
Reference 

ab 

ab 

b 

b 

ab 

b 

b 

b 

a 

ab 

b 

ab 

ab 

b 

ab 

ab 

ab 

ab 



Tablo 10-4-2 

Wetland 40 
Phase llA Sediment Concentrations Compared to Benctirraark Levels 

Sample 
Loe.anon 

. . . 

Notes. 

P.arameter 
Detected 

Con~t1tl'a:tfor; 

(a) USEPA Screening Cantan1ra1ion for Sediment - E~A SSVs 
(b) FDEP S•diment Ouolily Assessment Guidelioes • FDEP SQAGs 
Sol'J'le of the numbers 1n \hQ' table may vary bec'aUsei, ot raund•ng, 
Ba.;ewide leveJs (dcta~le<:I in Section 6) fpr DDT and its metabolites 
Bascwlde leveHor 4 .• '-DDE is 40 ppb. 
B~sew1de level for 4.4'-DD!l rs oQ J)pt> 
Basewide level ior'4, -4'-DDT is 20 ppb. 

Sediment 
Benchmark ValtJo 

(SBV) HQ 
SBV 

Reference 
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Surface Water 

Seven metals were detected in Wetland 4D surface water samples. Iron exceeded saltwater 

surface water criteria (300 ppb) at sample locations 04Dl (1,580 ppb) and 04D4 (695 ppb), as did 

thallium (6.3 ppb) at sample location 04D4 (11 ppb). No pesticides, PCBs, or SVOCs were 

detected in surface water at Wetland 4D. One VOC, methylene chloride (a common 

laboratory contaminant), was detected in Wetland 4D surface water, below its standard. 

Table 10-4-3 shows the Wetland 4D Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-4-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the parameters with water quality criteria are presented 

in Table 10-4-4. The HQs will be further discussed ecological risk section. 

Table 10-4-3 
Detected Concentrations in Wetland 4D Surface Water 

Frequency of Range or Detected Average Detected 
Parameter Detection Concentrations Concentration 

lnorganics (µg/L) 

Calcium (Ca) 212 32600 - 55000 43800 

Iron (Fe) 2/2 695 - 1580 1137.5 

Magnesium (Mg) 2/2 63700 - 145000 104350 

Manganese (Mn) 2/2 22.6 36.4 29.5 

Potassium (K) 2/2 21500 - 45900 33700 

Sodium (Na) 2/2 686000-1270000 978000 

Thallium (TI) 1/2 11 11 

VO Cs /L 

Methylene chloride 1/2 87 87 

Note: 
All results are in micrograms per liter (µg/L) or pans per billion (ppb). 
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l?ble 10-4-4 rn 
Wetland 40 

Phase llA Surfae~ Water ConcentratiQJ'l!; C(>mP,afl!d to water. .Quafit~ Criteri~ 

Sample 
Location .. ._. ..... 

041W040401 

Notes-

• 

Saltwater 

(•! USFPA Woter OUalll'i Crile<io f199§.1 

UOM 

llGIL 

UGIL 

(b) FDEP Class Ill W•I•• <~•hi~. CAICf ia (1986\ 
Sti~o of the nu1rtl!~-rs trl tne t.Jbte fn.ay vac;y .b~~IJ_i.;~ ctf. l'•ilH)dJn_g. 

Oetee~ed 
Con~entration 

6950 
Ito. 

W•.l•r 1J1J•ll1Y 
Criteria 

300.0 
~.l 

2'3166'.7 

1.74603 

C~itoria 

Reference 

b 

0 
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10.4.3 Fate and Transport 

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data is lacking, many evaluations 

are qualitative in nature. The method of evaluating leaching from sediment to surface water was 

presented in Section 9. Table 10-4-5 presents those contaminants present in sediment above 

benchmark levels and their calculated SSLs. Contaminants present in surface water above 

water quality criteria are presented in Table 10-4-4. 

Transport Into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 3 through this pathway: 

• Potential storm water runoff and sediment entrainment from Site 1, Site 15, and the 

golf course. Additionally, this wetland has a direct connection to Bayou Grande, and may 

experience back flushing of surface water during high tide and storm surge events. 

Sediment contaminants above benchmark levels (see Table 10-4-2) validate this sediment transport 

pathway, and by inference surface water as well. Additionally, one inorganic exceeded 

surface water criteria, further validating the pathway. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential sources that would directly contribute 

contamination to Wetland 4D through this pathway are Site 1, Site 15, and the golf course. 
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Calculated Sediment Screening Values for Wetland 4D 

USEPA or FDEP Maximum Leaching 
Surface Water SSL Concentration Potential 

Parameter Standard Kd DF = 100 Detected DF 100 

lno!]anics (l!l!b) Cel!m) (l!(!m) 

Arsenic 36' 2.9E+Ol 105 20 NO 

Cadmium 9.3 •. b 7.5E+Ol 69.9 3.7 NO 

Chrpmium 5o'b 1.9E+Ol 95.7 70.2 NO 

Copper 2.9 •.b 4.3E+02 125 45.8 NO 

Lead 5.6 b 9E+02 504 348 NO 

Mercu!}'. 0.025 '· b 5.2E+Ol 0.13 0.16 YES 

Organics <l!Eb) (J:!(!b) (E(!b) 

4,4DDE 0.14. 1.34E+05 1.88E+06 65 NO 

4,4 DDD 0.025. 3.00E+04 7.50E+04 110 NO 

4,4 DDT 0.001 .. b 7.88E+04 7.88E+03 2.9 NO 

Dieldrin 0.0019 ... 642 l.22E+02 1.1 NO 

Total PCBs• 0.03 a,b 9.251E+03 2.78E+04 94.32 NO 

Be!IZo(a)anthracene 0.031 b I.19E+04 3.69E+04 250 NO 

Benzo(a)pyrene 0.031 b 3.06E+04 9.51E+04 310 NO 

Chrysene 0.031 b l.19E+04 3.69E+04 240 NO 

Fluoranthene 1.6. 3.21E+03 5.14E+05 310 NO 

Pyrene 11,000 b 3.14E+03 3.45E+09 410 NO 

Notes: 

* based on Aroclor-1260 
Kd for organics calculaced using foe of 0.030 (numerical average of all sediment samples). 
Kds are from: USEPA, I996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume l, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 
1984 (fourth preference - primary reference for inorganics). 
Kd normalized particioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Saltwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class II Water Quality Criteria (19%). 

Contamination found in groundwater validates this pathway. 
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Transport Within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment transport will occur to the north into Bayou Grande. Surface water and sediment can 

therefore be considered to be mobile, and the pathway valid for this wetland. 

Sediment Leaching to Surface Water Pathway 

Ten organics - four pesticides, PCBs, five semivolatiles and six inorganics exceeded their SSV 

(see Table 10-4-2), but only one - mercury exceeded its calculated SSL (see Table 10-4-5). 

Mercury was not detected in the corresponding surface water, thus the potential for their 

partitioning to surface water is considered low. Iron was the only constituent in surface water 

above standards, and it is likely attributable to the surface water/groundwater discharge pathway. 

Because mercury was detected in sediment above their SSLs, the pathway is considered valid, but 

with a low potential for partitioning to surface water. 

Transport From the Wetland 

Surface water and sediment from Wetland 4D can be expected to move directly into 

Bayou Grande, with some landward movement during periods of high tide and storm surge events. 

Therefore sediment and surface water contamination can be expected to be mobile and not remain 

within the wetland. 

10.4.4 Ecological Risk Assessment 

H Qs for Wetland 4 D sediment samples are presented in Tables 10-4-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for arsenic 

(1.66, 2.76, and 1.52 at locations 04Dl, 04D2, and 04D4), cadmium (5.15, 5.44, and 4.12 at 

locations 0401, 04D2, and 04D4), chromium (1.34 and 1.25 at locations 04Dl and 04D2), copper 
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(l.14, 2.45, and 1.44 at locations 04Dl, 04D2, and 04D4), lead (6.29, 11.52, and 5.36 at 

locations 04Dl, 04D2, and 04D4) and mercury (l.23 at location 04D4). 4,4'-DDD, 

4,4'-DDE, and 4,4'-DDT each had HQs above 1 at locations 04Dl (27.05, 22.22, and 2.44), 

04D2 (12.30, 14.01, and 1.85), and 04D4 (90.16, 31.40, and 3.28). 4,4'-DDT also had a HQ 

above 1 at sample location 04D3 (l.26). Dieldrin (l.08 and 1.53 at locations 04Dl and 04D4, 

respectively) also had an HQ greater than 1. The PCBs Aroclor 1254 and Aroclor-1260 also had 

HQs greater than 1 at locations 04D2 (l.94), and 04Dl (2.31), respectively. PAHs with HQs 

above 1 included benzo(a)anthracene (l.74, 3.34, and 1.18 at locations 04Dl, 04D2, and 04D3), 

benzo(a)pyrene (2.14, 3.49, and 1.35 at sample locations 04Dl, 04D2, and 04D3), chrysene 

(1.39, 2.22, and 1.11 at sample locations 04Dl, 04D2, and 04D3), fluoranthene (2.48 and 2.74 

at sample locations 04Dl and 04D2), and pyrene (1.70 and 2.68 at locations 04Dl and 04D2). 

The phthalate ester bis(2-ethylhexyl)phthalate had an HQ above 1 at location 04D2 (l.32). 

Phase IIA surface water results revealed HQs greater than 1 for iron at sample locations 04Dl 

(5.27) and 04D4 (2.32), and thallium at sample location 04D4 (1.75). HQs greater than 1 indicate 

the potential for excess risk. 

Phase IIB/111 

Based on Phase IIA data, Wetland 4D was classified in Group C. Wetlands 18 and 16 were 

selected to represent Group C because they had the highest levels of contamination in the group. 

Color-codes, groupings and rationale for classification are described in Section 7. 

Risk in Wetland 16 was evaluated with respect to one assessment endpoint, survival, growth, and 

reproduction of macroinvertebrates associated with the benthic environment. Decision making 

triad results for Phase IIB/III Wetland 16 sediment analytical results (condition number 2) 

indicated that Wetland 16 sediment was acceptable and no further action was recommended for 

this medium. See Section 10.5.4 for a more detailed presentation of the Wetland 15 results. 
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Wetland 18 assessment endpoints were 1) piscivorous bird health and reproduction; 2) survival, 

growth, and reproduction of macroinvertebrates associated with the benthic environment; and 3) 

protection of fish viability. Analyses of the data suggest that the detected concentrations in 

sediment and surface water are acceptable. See Section 10.6.4 for a more detailed presentation 

of the Wetland 18 analysis. 

Comparison of Wetland 4D to the Group C representative wetlands (Wetlands 16 and 18) should 

indicate that Wetland 4D would have similar results for sediment and surface water. Ecological 

risk for sediment and surface water at Wetland 4D should therefore be considered acceptable. 

10.4.5 Human Health Risk Assessment 

10.4.5.1 Samples Included 

Sediment 

041M04D101, 041M04D201, 041M04D301, 041M04D401, 041M04D501 

Surface Water 

041W04Dl01, 041W04D401 

10.4.5.2 Current and Future Land Use 

This wetland is on the Navy golf course and could be an exposure point for golfers or trespassers 

looking for lost golf balls. The Navy enforces the no fishing/no swimming policy at this wetland. 

The adolescent trespasser and maintenance worker scenarios were considered conservatively 

representative of potential human receptors at this wetland. 

10.4.5.3 Fish COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 
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10.4.5.4 Sediment COPCs Identified 

As shown in Table 10-4-6, the following COPC was identified: 

• Arsenic 

10.4.5.5 Surface Water COPCs Identified 
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As shown in Table 10-4-7, no surface water CO PCs were identified. 

10.4.5.6 Risk Characterization 

Adolescent Trespasser 

As shown in Table 10-4-8, arsenic is the only contributor to sediment risk estimates for the 

trespasser scenario. The cumulative risk (ingestion and dermal contact) estimated for this wetland 

is l.7E-6. The HI shown in Table 10-4-9 was estimated to be 0.026. Arsenic was identified as 

a COC in sediment based on its contribution to the cumulative risk estimate for this wetland using 

the adolescent trespasser scenario. Table 10-4-12 summarizes cancer risk estimates and noncancer 

hazard estimates for this wetland. Although exposure would likely be acute or subchronic, these 

hazard estimates were developed for completeness, and RGOs were developed below. 

Risk managers should also consider ecological endpoints. 

Maintenance Worker 

As shown in Table 10-4-10, arsenic is the only contributor to sediment risk estimates for the 

maintenance worker scenario. The cumulative risk (ingestion and dermal contact) estimated for 

this wetland is 2.7E-6. The HI shown in Table 10-4-11 was estimated to be 0.072. Arsenic was 

identified as a COC in sediment based on its contribution to the cumulative risk estimate for this 

wetland using the maintenance worker scenario. Tables 10-4-12 details cancer risk estimates and 

noncancer hazard estimates for this wetland. Although exposure would likely be acute or 

subchronic, these hazard estimates were developed for completeness, and RGOs were developed 

below. Risk managers should also consider ecological endpoints. 
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TABLE 10-4-6 
OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

$Cij11ef10 T1m9frarM. Curr&nl and;: J:J<e 

I 
M9dt:.1<1> SIKlirnatC 
Expcsuni Madrlrn: Si!dimen1 
Exp<:!SIJl"\J Point W$11Wld 4d Sf!Clnien. 

(1) (1) 

Lcclllicn of 
Millinium Minimum "'"""""' Maximum 

GAS Number Chtirnic.i 
Conclli'llnltion Qualifier Concllnb'ation Quall.fiar 

Units "'"""""' CQ11c9fdrlD"on 

72548 4,4'·DDD 15.0000 OJ 110.0000 D UG/KG 041M04D401 

72559 4,4'·DDE 0.3200 65.00 D UG/KG 041M04D501 

50293 4,4'-DDT 1.5000 J 3.9000 J UG/KG 041M04D301 

57641 Acetone 33.0000 280.0000 UGIKG 041M04D401 

319846 alpha·BHC 0.4600 J 0.9400 J UGIKG 041M04D301 

5103719 alpha-Chlordane 1.0000 J 1.5000 J UGIKG 041M04D201 

7429905 Aluminum (Al) 390.0000 33400.00 MG/KG 041M040401 

7440360 Antimony (Sb) 0.9500 J 0.9500 J MG/KG 041M040201 

12672296 Aroclor-1248 0.6200 J 0.6200 J UGIKG 041M04D201 

11097691 Aroclor-1254 1.7000 J 42.0000 J UGIKG 041M04D501 

11096825 Aroclor-1260 50.0000 J 50.0000 J UGIKG 041M040201 
7440382 Arsenic (As) 0.4900 J 20.40 J MGIKG 041M04D301 

7440393 Banum (Ba) 0.3400 J 59.00 J MG/KG 041M04Di01 

56553 Benzo(a)anthrecene 88.0000 250.0000 UG/KG 041M040401 

50328 Benzo(e.}p)Tene 120.0000 310 0000 UGIKG 041M04D301 

205992 Benzo(b)fluamnlhene 160.0000 380.0000 UG/KG 041M040201 

191242 Benzo(g,h,l)perylene 130.0000 390.0000 UGIKG 041M04D101 

207089 Ber.zo(k)fluoranlhene 100.0000 230.0000 UG/KG 041M04D401 

7440417 Ber;llium (Be) 0.3700 J 0.8100 J MG/KG 041M040401 

117817 btS(2-EthylheX)1Jphthalate (BEHP) 61.0000 J 240.0000 J UGIKG 041M04D201 

85687 Bulylbenzylplthelate 68.0000 J 81.0000 J UGIKG 041M040101 

7440439 Cedm1um (Cd) 0.2600 J 3.7000 MG/KG 041 M040201 

7440702 Calcium\Cil) 26.3000 J 4510.00 MG/KG 041M04D501 

86748 Cert:Ja.zole 66.0000 J 66.0000 J UGIKG 041M04D101 
75150 Cart:Jon disutnele 4.0000 J 27.0000 J UGIKG 041M04D401 

7440473 Cnromium (Cr) 0.7400 85.10 MG/KG 041M04D501 

218019 Chrysene 120.0000 240.0000 UGIKG 041M04D401 

7440464 Cobalt (Co) 1.1000 J 2.1000 J MGIKG 041M04D201 

7440508 Copper (Cu) 0.4900 J 53.00 J MG/KG 041M04D501 

319868 delta·BHC 0 1100 J 16.0000 DJ UGIKG 041M04D301 

60571 Dieldrin 0.7800 J 1.1000 J UGIKG 041M04D401 

84662 Dietnylptdhalate- 71000.0000 J 71000.0000 J UGIKG 041M04D401 

1031078 Endosutfan sulfate 0.6300 J 0.6300 J UGIKG 041M040201 

206440 Fluoranthene 110.0000 310.0000 UG/KG 041M04D301 

193395 lndeno(1,2,:H:d)pyrene 77.0000 240.0000 UGIKG 041M04D301 

7439896 Iron (Fe) 671.0000 47500.00 MG/KG 041M04D401 

7439921 Lead (Pb) 0.7300 350.00 J MG/KG 041M04D501 

7439954 Magnesium (Mg) 19.6000 J 5170.00 MGIKG 041M04D301 

7439965 Man9enese (Mn} 2.0000 J 90.20 MG/KG 041M040301 

7439976 Mercury (Hg) 0.1200 J 0.1600 J MG/KG 041M04D101 

7440020 Nickel (Ni) 6.1000 12.8000 J MG/KG 041M040201 

85018 Phenanthrene 38.0000 J 80.0000 J UGIKG 041 M04D301 
7440097 Potassium (K) 18.4000 J 3150.00 MGIKG 041M040301 

129000 Pyrene 130.0000 410.0000 UGIKG 041M040101 

7782492 Selenium (Sa) 1.5000 J 4.6000 J MGIKG 041M04D101 
7440235 Sodium (Na) 2.5000 J 11600.00 MG/KG 041M04D401 

7440622 VanadiumM 0.9000 J 59.10 MG/KG 041M04D301 
7440666 Zinc (Zn) 1 4000 112.00 MG/KG 041M04D501 

(1) MinimurnJm&0:imum d-4.ctecl corw;antnltion 

(2) Ml\)(im1.1m contllf'l(nltion UHd H •cr•.ning v•h.ie. 

{3) No bntkhjrcund concentncians wire d.v•lcped for this m•dia. 

(4) PRG10 for :iate tr.spasnt scltfWlc c.icuilalad basad on equations and pararnutan: pruenl.9d Ill S•dioo B of this report. 

(5) PRGs: for commareial mainlenllnc•wotk•r :iocanaria ealeulat•d band ·~ustions and panmtters preuntad in Saction a ofthit. report 

(6) Rwtiona!e Codu Salection RH5an: .Abo ... a Sunffing Levels (ASL) 

01letion Reason: Below Scre9i!Ulg lev1I• (BSL) 

Ba;ltground La..,als (BKG) 
No Toxleit; Information (NTX) 
En•ntial Nutrient (EN) 

Detedion 
Frequency 

3 I 5 

5 I 5 
4 I 5 

• I 5 

2 I 5 
3 I 5 

6 I 5 
1 I 6 

1 I 5 

2 I 5 

1 I 5 
6 I 6 
6 I 6 

3 I 5 

3 I 5 

3 I 5 

3 I 5 
3 I 5 
4 I 6 
4 I 5 
2 I 5 

4 I 6 

6 I 6 

1 I 5 

3 I 5 

6 I 6 

3 I 5 
3 I 6 

6 I 6 
4 I 5 

2 I 5 

1 I 5 

1 I 5 

3 I 5 

3 I 5 

6 I 6 
6 I 6 
6 I 6 

6 I 6 

2 I 6 
4 I 6 

3 I 5 
6 I 6 
3 I 5 

4 I 6 

6 I 6 

6 I 6 

6 I 6 

Riina• of Detection Limits 

0.21 0.21 
NAV 

0.21 0.21 

250.00 250.00 

O.Q1 0.04 

0.01 O.Q1 
NAV 

0.12 18.20 

2.10 7.70 

2.10 7.70 

2.10 7.70 
NAV 
NAV 

41.00 1300.00 

41.00 1300.00 

41.00 1300.00 

41.00 1300.00 

41.00 1300.00 

0.06 0.06 

13000.00 13000 00 

400.00 13000.00 

0.18 1.00 

NAV 

400.00 13000.00 

12.00 14.00 

NAV 

41.00 1300.00 

0.18 5.80 

NAV 

0 01 0 01 
0.21 0.68 

400.00 1300.00 

0.21 0.77 

41.00 1300.00 

41.00 1300.00 
NAV 

NAV 

NAV 

NAV 

0.05 0.15 

0.72 0 74 

41.00 1300.00 
NAV 

41.00 1300.00 

0.18 0.18 

NAV 

NAV 
NAV 

(2) 

Conc.•l"llrlltion 
MEAN Used for Ser .. nirig 

52.67 110 

28.21 65 

2.63 3.9 

155.75 280 

0.70 0.94 

1.30 1.5 

11775.17 33400 

0.95 0.95 

0.62 0.62 

21.85 42 

50.00 50 

10.73 20 4 

13.89 5& 

156.00 250 

206 67 310 

260.00 380 

270.00 390 

156.67 230 

0.54 0.81 

133.75 240 

74.50 81 
2.57 3.7 

2065.72 4510 

66.00 66 
16.33 27 

44.39 85.1 

170.00 240 

1.60 2.1 

25.03 53 

7.28 16 
0.94 1.1 

71000.00 71000 
0.63 0.63 

233.33 310 

155.67 240 

23618.50 47500 

176.94 350 

2555.10 5170 

50.15 90.2 

0.14 0.16 

7.93 12.B 

57.00 BO 
1066.23 3150 

266.67 410 

2.55 4.6 

5381.58 11800 

24.43 59.1 
61.18 112 

Definitions:: N!A ... NotP.,Pp!icabla 

NAV • Not Available 

(3) (4) 

B111ckground AdolHc.nt Sile 

Value TrespanuPRG 

NIA 92000 

NIA 65000 

NIA 65000 

NIA 32000000 

NIA 3500 

NIA 63000 

NIA 320000 

NIA 130 
NIA 11000 
NIA 11000 
NIA 11000 
NIA 15 

NIA 22000 

NIA 30000 
NIA 3000 

NIA 30000 

N/A 95000000 

NIA 300000 

NIA 630 

NIA 1600000 

NIA 63000000 

NIA 320 

NIA NIA 

NIA 1100000 
NIA 32000000 

NIA 1600 

NIA 3000000 

N/A 19000 
NIA 13000 

NIA 12000 

NIA 1400 

NIA 250000000 
N/A 1900000 

N/A 13000000 

NIA 30000 

NIA NIA 

NIA 400 

NIA NIA 

NIA 15000 

NIA 95 

NIA 6300 

NIA 9500000 

NIA NIA 
NIA 9500000 
NIA 1600 

NIA NIA 

NIA 2200 
NIA 95000 

COPC • Cchamical cf Potential Concam 

(5) 

Convnarclal Pot•nti.i 
Maintenance ARARITBC 
Worker PRG SDUJce 

57000 c N/A 

40000 c NIA 

40000 c NIA 

49000000 N NIA 

2200 c NIA 

39000 c NIA 

490000 N NIA 

200 N NIA 

6900 c NIA 

6900 c NIA 

6900 c NIA 

9.2 c N/A 

34000 N NIA 

19000 c NIA 

1900 c NIA 
19000 c NIA 

15000000 N N/A 

190000 c NIA 

980 N NIA 

980000 c NIA 

98000000 N NIA 

490 N NIA 

NIA NIA 

690000 c NIA 
49000000 N NIA 

2500 N NIA 

1&00000 c NIA 

29000 N N/A 

20000 N NIA 

7600 NIA 

860 c NIA 
390000000 N NIA 

2900000 N NIA 

20000000 N NIA 

19000 c NIA 

NIA N/A 

400 N OSWER 

NIA N NIA 

23000 N NIA 

150 NIA 

9800 N NIA 

15000000 N NIA 

NIA NIA 

15000000 N NIA 

2500 N NIA 

NIA N NIA 

3400 N NIA 

150000 N NIA 

ARA/VT SC• .A.pplicabla ct Ral8'Ytllll and Appropri•t. R1qui,..merrVTa Be Con1icl1.r•d 

OSWER • Off\c• of Solid Wana a.nd Em1rgency Responn 
J • Estimal1d Valu• 

C,. Can:ioogenK; 

N • Ncncarcino.i•fllc 

(6: 

Rational• for 
cope Gontamlnllnt 

Fl1.g D•l•ction or 
S•l•cbon 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 
NO BSL 

NO BSL 
NO BSL 
NO BSL 

NO BSl 

YES ASL 

NO BSL 

NO BSL 

NO BSL 

NO SSL 

NO BSL 

NO BSL 

NO BSL 
NO BSL 

NO SSL 

NO BSL 

NO EN 
NO SSL 

NO SSL 
NO BSL 
NO BSL 
NO BSL 
NO SSL 
NO SSL 
NO BSL 
NO BSL 

NO BSL 
NO BSL 
NO SSL 

NO EN 
NO 6SL 
NO EN 

NO BSL 
NO BSL 
NO BSL 
NO BSL 
NO EN 

NO BSL 

NO BSL 

NO EN 
NO BsL 
NO BSL 



TAb~~ 10-4-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timohmo: Current and Future 
Medium: Surfaco Waler 
Exposure Medium: Suriace W;rter 
Exposure Point: Wed11nd 40 Sur1ace Water 

(1) {1) 

GAS Mimrnum Minimum Maximum Maximum Location of Maximum 
Chemical 

Qualifier CQhcentr.ation 
Unib 

Concentration Number Concentration Qualifier 

=r=•) o;ouu.00 OOUUU.UU UGIL 041VVIJ•U•U1 
( ) 695.00 1560,00 UGiL 041'Ml4D101 

7439954 Magnesium (Mg) 63700.00 145000.00 UGIL 041'Ml4D401 
7439965 Mangano•• (Mn) 22.60 36.40 UGIL 0411'>U4D101 

75092 Methylene chloride 87.00 87.00 D UGIL 041V>'04D401 
7440097 Potassium (K) 21500.00 45900.00 UGIL 041V>'Q4D401 
7440235 Sodium (Na) 6B6000.00 1270000.00 UG/L 041V>'04D401 
7440260 Thallium (Tl) 11.00 11.00 UGIL 041'Ml4D401 

(1) M1nimumlmaximum detectld con~trelion 

(2) Maximum concentration ue.ed u aaeening value. 

(4) PR Gs tor site trespasser Kell8lio calwlated bHed on equetions and parameters presented in Seclion a of !his report 

(5} PRGs tor commercial mllintenand41 worker calculated using equations and parameters presented in Section 19 of !his repcin 

{S} Rationsle Codes Se-lectlon Reason: AbolJe Screening Levels. {ASL) 

Deletion Rea5on; Below Screening Level'li {BSL) 

Bad;ground Le>Jels (BKG) 

Essenba! Nulrient {EN} 

No TQ:.:Jcity Information {NTX.) 

Detectioo 
Frequenq 

I 2 I 2 
2 I 2 
2 I 2 
2 I 2 
1 I 2 
2 I 2 
2 I 2 
1 I 2 

Range of 
Detec~on Limits 

NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 

(2) 

Concentration 
Background 

M.,.n Us;ed for 
Screening 

•vwv,W oouw 
1137.50 1580 

104350.00 145000 
29.50 36.4 
87.00 87 

33700.00 45900 
978000.00 1270000 

11.00 11 

Definitions; NIA= Not Applicable 

NAV • Nol Av11il11ble 

Value 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(3) 

Adolescent Site 

Trespasser 
SCleenlng Toxicity 

Value 

NIA 
NIA 
NIA 

2400 
1000 
NIA 
NIA 
17 

COPC .. Chernie:id of Pclentlal Concl!lfn 

(4) 

Commercial 
Poten.ti!ll 

Maintenance 
W:irtor Screen.Ing 

ARAA!TBG 

Source 
To:c-iciiy Value 

NIA NIA 
NIA N NIA 
NIA NIA 

5000 N NIA 
900 c NIA 
NIA NIA 
NIA NIA 
26 N NIA 

ARARJTBC = AppHcable or Rele\leant and Appropriate Requiremenll To Be Considered 

J " Estimaled Value 

C .. Carcinc>gemc 

N'" Noncarcinc>g1mic 

(5) 

RaliQhale for 
Contaminant 

COPC Fllilg 
OBleciJon Ol 

Selecbon 

NO EN 
NO EN 
NO EN 
NO BSL 
NO BSL 
NO EN 
NO EN 

YES ASL 



1;:,cenano: " 
Medium: Sediment 
Exposure Medium· Sediment 
Exposure Point: Wetland 4d 

Age: Adolescent 
EPopulation: Trespasser 

Exposure Chemical of Potential 
Route Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC = E><posure Point Concentration 

MG/KG Milligram per Kilogram 

Medium 
EPC Value 

20.4 

20.4 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLE 10-4-8 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake 

Value Calculation (Cancer) 

NIA M 9.20E-07 

NIA M 3.80E-08 

Intake Cancer Slope Slope Factor 
(Cancer) Units Factor Units Cancer Risk 

mg/kg-day 1.5 (mg/kg-day)"1 1.38E-06 

mg/kg-day 7.5 (mg/kg-dayf1 2.85E-07 

Total Risk All Exposure Routes/Pathways I 1.67E-06 I 



Exposure 
Route 

Ingestion 

Dermal 

ocenano: 11merrame: 1,urrent 
Medium: Sediment 
Exposure Medium: Sediment 
Expoi;ure Point: Wetland 4d 
Receptor Population: Trespasser 
Receptor AQe: Adolescent 

Chemical of Medium 
Potential Concern EPC Value 

Arsenic 20.4 

Arsenic 20.4 

EPC = Exposure Point Concentration 

MG/KG Milligram per Kilogram 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLt: 10-4-9 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected Intake 
Route EPC for Hazard Intake (Non-Cancer) 

Value Calculation (Non-Cancer) Units 

N/A M 6.50E-06 mg/kg-day 

NIA M 2.60E-07 mg/kg-day 

Reference Reference 
Dose Dose Units 

3.00E-04 mg/kg-day 

6.00E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways I 

Hazard 
Quotient 

0.022 

0.0043 

0.026 I 



1;:;cenano: 11me1rame. 1,;urrent 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Wetland 4d IF::::: Population: Maintenance Worker 

Age: Adult 

Exposure Chemical of Potential 
Route Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC = Exposure Point Concentration 

MG/KG = Milligram per Kilogram 

Medium 
EPC Value 

20.4 

20.4 

M = Medium-speciflc EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLE 10-4-10 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake 

Value Calculation (Cancer) 

N/A M 1.50E-06 

N/A M 6.10E-08 

Intake Cancer Slope Slope Factor 
(Cancer) Units Factor Units Cancer Risk 

mg/kg-day 1.5 (mg/kg-dayr1 
2.25E-06 

mg/kg-day 7.5 (mg/kg-dayr1 
4.58E-07 

Total Risk All Exposure Routes/Pathways I 2.71 E-06 I 



xpOSl.ltEI Medium: Sediment 

Exposure Point Wetland 4d 
Receptor Population: Maintenance Worker 

ecepte< Age: Adult 

Exposure Chemical of 
Route Potential Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC = Exposure Point Concentration 

MG/KG Milligram per Kilogram 

Medium 
EPC Value 

20.4 

20.4 

M = Medium-specific EPC selected for risk calculat1on. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLt::. 10-4-11 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected Intake 
Route EPC for Hazard Intake (Non-Cancer) 

Value Calculation (Non-Cancer) Units 

NIA M 4.16E-06 mg/kg-day 

N/A M 1.70E-07 mg/kg-day 

Reference Reference 
Dose Dose Units 

3.00E-04 mg/kg-day 

6.00E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways I 

Hazard 
Quotient 

0.014 

0.0028 

0.017 I 



Medium 

Sediment 

Medium 

Sediment 

Exposure Exposure 
Medium Point 

Sediment Wetland 4d 

TABLE 10-4-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

Chemical 
Carcinogenic Risk 

Chemical 
Non-carcinogenic Hazard Quotient 

Ingestion Dermal Total Primary Target Organ n Dermal 

Arsenic 1.38E-06 2.85E-07 1.67E-06 Arsenic skin 0.022 0.0043 

(Total) 1.38E-06 2.85E-07 1.67E-06 (Total) 0.022 0.0043 

Total Risk Across All Exposure Pathways 11.67E-06 I Total Hazard Index Across All Exposure Pathways 

Scenario Timeframe: Current 

~=itor Population: Maintenance Worker 
ptor Age: Adult 

Exposure Exposure 
Chemical 

Carcinogenic Risk 
Chemical 

Non-carcinogenic Hazard Quotient 
Medium Point Ingestion Dermal Total Primary Target Organ Ingestion Dermal 

Sediment Wetland 4d Arsenic 2.25E-06 4.58E-07 2.71 E-06 Arsenic skin 0.014 0.0028 

(Total) 2.25E-06 4.58E-07 2.71 E-06 (Total) 0.014 0.0028 

Total Risk Across All Exposure Pathways 12.71 E-061 Total Hazard Index Across All Exposure Pathways I 

Total 

0.0260 

0.0260 

0.0260 

Total 

0.017 

0.017 

0.017 I 



10.4.5.7 Remedial Goal Options 

Final Remedial Investigation Repon 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was the only COC identified for 

this wetland. Because arsenic was identified as a COC for sediment based only on cancer risk 

estimates and not based on hazard index estimates, only risk based RGOs were developed. 

Adolescent Trespasser 

As shown in Table 10-4-8, the sediment EPC of 20.4 mg/kg-day resulted in a risk estimate of 

l.7E-6 for arsenic. Using a linear ratio, a target risk of lE-6 would result from 12.2 mg/kg. 

Therefore, 122 mg/kg and 1220 mg/kg represent target risks of lE-5 and lE-4, respectively. 

Maintenance Worker 

A sediment EPC of20.4 mg/kg resulted in a risk estimate of 2.7E-6, as shown in Table 10-4-10. 

Using a linear ratio, 7 .61 mg/kg would correspond with a target risk of lE-6. Therefore, 

76.1 mg/kg and 761 mg/kg represent target risks of lE-5 and lE-4, respectively. The only 

surface water quality standard exceeded in Wetland 4D was for iron. 

10.4.6 Conclusions and Recommendations 

Wetlands 16 and 18 were sampled to represent the Group C wetlands in Phase IIB/111. 

Wetland 4D has similar contaminants (metals and pesticides/PCBs) as Wetlands 16 and 18, and 

is also tidally influenced by Bayou Grande. Comparison of Wetland 4D to the Group C 

representative wetlands (Wetlands 16 and 18) indicate no excess risk for sediment and 

surface water at Wetland 4D is considered acceptable. 

The HHRA identified arsenic in sediment as the only COPC identified at Wetland 4D. However, 

Wetland 4D's location within the A.C. Read golf course effectively restricts its access by 

trespassers. Though the wetland could be attractive for recreational swimming and fishing, the 

10-4-25 
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Navy enforces a no fishing/no swimming policy at Wetland 4D. Since the wetland is restricted 

to swimming, the potential for incidental ingestion of sediment is considered low. In addition, the 

arsenic detected concentrations may be linked to pesticides applied on the golf course in 

accordance with Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). 

Because of the lack of excess ecological risk in Wetland 4D, the limited possibilities for incidental 

ingestion of sediment from the wetland, no further action is recommended for Wetland 4D. 

10-4-26 



10.5 Wetland 16 

10.5.1 Site Description 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section IO: Site-Specific Evaluations 
August 31, 2000 

Wetland 16 is on the northeastern side of Site 1, along the shore of Bayou Grande. The 

NAS Pensacola picnic ground lies to the east. Parsons and Pruitt (USEPA, 1991) described this 

area as an estuarine emergent system containing predominantly black needlerush 

(Juncus romerianus). The wetland also contains saw grass (Cladiumjamaicense). Wetland 16 

generally flows northwest into Bayou Grande through a drainage channel about 3 feet wide. The 

open water portion of the wetland ranges from 1 to about 4 feet deep and has a maximum width 

of about 200 feet. Sediment in most of the wetland is sandy, with TOC detected at 6 % . 

Wetland 16 is fed from the east and south by groundwater from Site 1, and receives 

tidal influences from Bayou Grande. Rubble deposits exist on the south shore of Wetland 16. 

The IR site potentially affecting Wetland 16 is Site 1 (Sanitary Landfill), which was used from the 

mid-1950s until 1976 as the predominant disposal site for all solid wastes generated on the base 

(NEESA, 1983). 

10.5.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-5-1 denotes 

the Phase IIA Wetland 16 sampling locations. 

Sediment 

Twenty-one metals were detected in Wetland 16 sediment samples. Eight metals - arsenic 

(10.9 ppm), cadmium (8.5 ppm), chromium (78.4 ppm), copper (90.8 ppm), lead (182 ppm), 

mercury (0.41 ppm), silver (1.8 ppm), and zinc (319 ppm) exceeded sediment benchmark levels 

at sample location 1603. All Wetland 16 metals exceedances occurred at this sample location. 

Five pesticides were detected in Wetland 16 sediment samples, including 4,4'-DDT and its 

metabolites, dieldrin, and alpha-chlordane. No 4,4'-DDT or its metabolites exceeded basewide 

10-5-1 



Final Remedial Investigation Repon 
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August 31, 2000 

levels. Dieldrin exceeded its sediment screening level (0.715 ppb) at location 1603 (4.2 ppb). 

Aroclor-1254 exceeded its sediment screening level (21.6 ppb) at location 1603 (78 ppb). 

Seven SVOes were detected, many of which were high- and low-molecular weight PAHs, and 

one phthalate ester. Bis(2-ethylhexyl)phthalate exceeded its screening standard (182 ppb) at 

location 1603 (720 ppb). The voe methylene chloride, a common laboratory contaminant, was 

also detected in Wetland 16 sediments. 

Table 10-5-1 shows the Wetland 16 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-5-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the parameters with benchmark levels are presented in 

Table 10-5-2. The HQs will be further discussed in the ecological risk section. 

Surface Water 

Ten metals were detected in Wetland 16 surface water samples. Iron exceeded saltwater 

surface water criteria at all three sample locations (414 ppb, 816 ppb, and 1,020 ppb at 

locations 001W001601, 1601, and 1602). Thallium exceeded saltwater surface water criteria 

(6.3 ppb) at sample locations 1601 (13.9 ppb) and 1602 (14.8 ppb). No pesticides, PeBs, or 

SVOes were detected in surface water at Wetland 16. Two voes, 1,1-dichloroethane, and 

chlorobenzene were detected below surface water quality criteria. 

Table 10-5-3 shows the Wetland 16 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-5-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the parameters with benchmark levels are presented in 

Table 10-5-4. The HQs will be further discussed in the ecological risk section. 

10-5-2 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) -

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Silver (Ag) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

alpha-Chlordane 

Aroclor-1254 

Dieldrin 

SVOCs (µg/kg) 

Benzo(b )fluoranthene 

bis(2-Ethylhexyl)phthalate (BEHP) 

Butylbenzylphthalate 

Di-n-butylphthalate 

Diethylphthalate 

Fluoranthene 

Pyrene 

Notes: 

Table 10-5-1 

Final Remedial Investigation Report 
NAS Pensacola Site 4I 

Section IO: Site-Specific Evaluations 
Au ust JI, 2000 

Detected Concentrations in Wetland 16 Sediments 

Frequency of 
Detection 

4/4 

4/4 

4/4 

214 

2/4 

4/4 

414 

414 

3/4 

414 

4/4 

414 

4/4 

1/3 

2/4 

3/4 

2/4 

1/3 

4/4 

414 

414 

4/4 

3/4 

1/4 

1/4 

3/4 

2/4 

1/4 

3/4 

1/4 

1/4 

114 

214 

2/4 

Range of Detected 
Concentrations 

255 - 8880 

0.72 - 10.9 

2.3 - 8.1 

0.18 - 0.47 

0.61 - 8.5 

53.9 - 2090 

1.9-78.4 

0.7 - 1.7 

1.4 - 90.8 

1330 - 39500 

2.1 - 182 

109 - 3830 

1.4-211 

0.41 

1.9 - 8.4 

42.9 - 1580 

0.4 - 0.84 

1.8 

480 - 12300 

1.2 - 34 

2.5 - 319 

.27 - 4.8 

0.3 - 26 

2.8 

0.47 

2.1 - 78 

0.35 - 4.2 

100 

110 - 720 

31 

34 

90 

58 - JOO 

45 ~ 110 

Average Detected 
Concentration 

4123.75 

3.63 

4.87 

0.33 

4.56 

781.4 

27.43 

1.2 

25.8· 

12732.5 

50.55 

1602.25 

62.73 

0.41 

5.15 

711.64 

0.62 

1.8 

4512.5 

11.7 

90.80 

1.75 

9.8 

2.8 

0.47 

30.37 

2.28 

JOO 

336.67 

31 

34 

90 

79 

77.5 

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected. 
All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 

parts per million (ppm). 
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Tobi• 10-5-2 (1) 

Wetland 16 
Phase UA Sediment Concentrations Compared to Benchmark Level!!> 

Sample 
Location .. , .... 

041 M160101 

Parameter 

4.4'-DDD (UGIKGJ 

4.4'·DDE (UOIKCJ 

A.r<lclOr-12~4 \lJGIKG) 

l\rsenlt (MGIKG) 

b1;(2-!!thylhexy\)9hlhotate (BEHP) (UGIKG) 

Chromium (MGIKG) 

Copper tMGfKG) 

l <>ad (MG/KG) 

Zinc (MG/KG) 

041.M 1:60,01 
4,A'-DDD (<.IGIKG) 
4.4'-DDE (UGIKG) 

A ,4',DDT (UG/KG) 

~lpha·Chlo'!lane. (UGIKG) 

Aroclar-t2M (OGIKG) 

Arsenic (MG/KG) 

bos(Z.ElhylhexyOphtholote (BEHP) (UG/l(G) 

Note;S: 

O..tected 
•Concentration 

U.2'7 
0.3 
.2 .. 1 

Q,72 
HO 
1.9 

1A 
2,1 
:;,5 

·•.8 
26 
6 8 

O.J 7 
78 

10.9 

720 

(a) USEPA Saeening Cor1centrallon for Sedlrnenl · EPA SSVs 
\b) FDEP Sediment Quatty /\sses.ment Guidelines · FDE:P SQAGs 
Some of the numbe's •I\ 111e tab1e may vary because of fOUodin_g. 

Sediment 
Benchmark varuc 

(SBV) 

1 2.2 
2 01 
21.8 

7"24 
182 

52 .. 3 

18.7 
1.0.2 
'124 

1.22 
2.07 
1 19 

1.7 
2 1,6 

~.24 

182 

llQ 

o.zz 
0 .14 

6.10 
Q, 11) 

'0,60 

0.04 

0.07 
0,07 

0.02 

3.93 
12,56 

4 35 
o.w 
3.lH 

i-51 
3.96 

SBV - HC 
Reference 

.. 

b 
~ 

.b 

~· b 

;i b 

a .b 

a ll 
.ab 

b 
fl 

b 
ii 

b 
• . 11 

b 



Table 10-5-2 (2) 

Wetland 16 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sediment 

Sample Detected Benchmark Value 

Location Parameter Concentration (SBV) HQ 

Cadmium (MG/KG) 8.5 0.68 12.50 

Chromium (MG/KG) 78.4 52.3 1.50 

Copper (MG/KG) 90.8 18.7 4.86 

Dieldrin (UG/KG) 4.2 0.72 5.83 

Fluoranthene (UG/KG) 100 113 0.88 

Lead (MG/KG) 182 30.2 6.03 

Mercury (MG/KG) 0.41 0.13 3.15 

Nickel (MG/KG) 8.4 15.9 0.53 

Pyrene (UG/KG) 110 153 0.72 

Silver (MG/KG) 1.8 0.73 2.47 

Zinc (MG/KG) 319 124 2.57 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 

SBV-HQ 
Reference 

b 

ab 

ab 

b 

b 

ab 

ab 

ab 

b 

b 

ab 
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Table 10-5-3 
Detected Concentrations in Wetland 16 Surface Water 

Parameter 
Frequency of 

Detection 
Range of Detected 

Concentrations 

Inorganics (µg/L) 

Aluminum (Al) 2/3 98.9- 304 

Barium (Ba) 2/3 30.5 - 31.9 

Calcium (Ca) 3/3 104000 - 145000 

Iron (Fe) 3/3 414 - 1020 

Magnesium (Mg) 3/3t 294000- 419000 

Manganese (Mn) 3/3 50.1 56.6 

Potassium (K) 3/3 98700 - 162000 

Sodium (Na) 3/3 2410000 - 3820000 

Thallium (Tl) 2/3 13.9 - 14.8 

Zinc (Zn) 2/3 7.1 - 7.4 

voes (µg/L) 

l , 1-Dichloroethane 113 2 

Chlorobenzene 2/3 

Note: 
All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

10-5-8 

Average Detected 
Concentration 

. 20lA5 

31.2 

121333.33 

750 

350666.67 

53.%67 

125233.33 

2980000 

14.35 

7.25 

2 



Table 1 Mi· ll (1) 

Welland 16 
Phase, llA Surface• Water Concentrations Comparecl lo Water Quality Criteria 

Sil In pie De~e~d Wal&• Quality 
La<:otion Faram_eter UGlM Conce:ntration Criteria Ka 

011'1 W0011>01 Saltwater 
Alum·1hUlll UGIL 98.9 1.500.0 0.06593 
Iron UGIL 414.0 300,0 ·138 

"' -l'!!lil!!ooiF 

04'1W160201 Saltwater 
Al'.Jrnin·urn UG/t. 304.0 1,500,0 0:20291 
Iron UG/L 1"020.0 300.0 3.4 
Th..'llli~lm UQiL 1.4.8 e.~3 2 :}1921 

Zit\t UGIL 7.1 o6.o Q,j)8251j 

~Otes: 
to) USEPA Wo1er Qtial:ty cr;!O•ia (19!!5\ 
'(b) FDEP C\<'>S Il l Wa ll!r Qua!ily C11l<r<a fl9!!(;\ 
Sorn~ or 1he numbers in the tabte 'm~y vary l;iee-au::re of rounding. 

Crlli!riB 
ReJerence 

b 

b 

• 

II 
I> 

p 

.. " 
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10.5.3 Fate and Transport 

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data is lacking, many evaluations 

are qualitative in nature. The method of evaluating leaching from sediment to surface water was 

presented in Section 9. Table 10-5-5 presents those contaminants present in sediment above 

benchmark levels and their calculated SSLs. Contaminants present in surface water above water 

quality criteria are presented in Table 10-5-4. 

Transport Into the Wetland 

Swface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 16 through this pathway: 

• Potential storm water runoff and sediment entrainment from Site 1. Additionally, this 

wetland has a direct connection to Bayou Grande via a small tidal inlet, and will experience 

back flushing of surface water during high tide and storm surge events. 

Sediment contaminants above benchmark levels (see Table 10-5-2) validate this sediment transport 

pathway, and by inference surface water as well. Additionally, one inorganic exceeded its 

surface water criteria, further validating the pathway. 
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Calculated Sediment Screening Values for Wetland 16 

Parameter 

In organics 

Arsenic 

Cadmium 

Chromium 

Lead 

Mercury 

Silver 

Zinc 

Organics 

4,4DDE 

4,4 DDD 

Dieldrin 

Bis(2-ethylhexyl)phthalate 

Notes: 

USEPA or FDEP 
Surface Water 

Standard 

(ppb) 

36' 

9.3 •. b 

50"b 

0.025 Lb 

0.23 •. b 

(ppb) 

0.14' 

0.025. 

0.0019 1,b 

NA 

SSL 
Kd DF = 100 

(ppm) 

2.9E+OI 105 

7.5E+OI 69.9 

1.9E+Ol 95;7 

9E+02 504 

5.2E+Ol 0.13 

8.3 0.194 

6.2E+OI 534 

(ppb) 

l.03E+05 l.44E+06 

2.3E+04 5.75E+04 

4.92E+02 93.5 

3.48E+05 NA 

Kd for organics calculated using foe of 0.023 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(rpm) 

10.9 

8.5 

78.4 

182 

0.41 

1.8 

319 

(ppb) 

26 

4.8 

4.2 

720 

Leaching 
Potential 
DF 100 

NO 

NO 

NO 

NO 

YES 

YES 

NO 

NO 

NO 

NO 

NA 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 
1984 (fourth preference primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Saltwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class II Water Quality Criteria (1996). 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential source that would directly contribute 

contamination to Wetland 16 through this pathway is Site 1. Contamination found in groundwater 

validates this pathway. 
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Transport Within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment transport will occur to the north into Bayou Grande. Surface water and sediment can 

therefore be considered to be mobile, and the pathway valid for this wetland. 

Sediment Leaching to Surface Water Pathway 

Four organics - three pesticides and one semivolatile - and seven inorganics exceeded their SSV 

(see Table 10-5-5), but only two mercury and silver - exceeded their calculated SSL 

(see Table 10-5-5). None of these inorganics were detected in the corresponding surface water, 

thus the potential for their partitioning to surface water is considered low. Iron was the only 

constituent in surface water above standards, and it is likely attributable to the 

surface water I groundwater discharge pathway. Because two inorganics were detected in sediment 

above their SSLs, the pathway is considered valid, but with a low potential for partitioning to 

surface water. 

Transport From the Wetland 

Surface water and sediment from Wetland 16 can be expected to move directly into Bayou Grande, 

with some landward movement during periods of high tide and storm surge events. Therefore 

sediment and surface water contamination can be expected to be mobile and not remain within the 

wetland. 

10.5.4 Ecological Risk Assessment 

HQs for Wetland 16 sediment samples are presented in Table 10-5-2. Phase IIA sediment results 

compared to the appropriate sediment benchmark levels revealed HQs above 1 for arsenic {l .51), 

cadmium (12.50), chromium (1.50), copper (4.86), lead (6.03), mercury (3.15), silver (2.47), and 

zinc (2.57) at sample location 1603. HQs were above 1for4,4'-DDD (3.93), 4,4'-DDE (12.56), 
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and 4,4'-DDT (2.35), respectively at sample location 1603. HQs were also above 1 for4,4'-DDD 

(1.23) and 4,4'-DDE (1.50) at sample location 1602. However, as noted in the Nature and Extent 

discussion, the concentrations of 4,4' -DDT and its metabolites were below basewide levels. The 

HQ was greater than 1 for dieldrin (5.83), Aroclor-1254 (3.61), and bis(2-ethylhexyl)phthalate 

(3.96) at location 1603. Phase IIA surface water results revealed HQs greater than 1 for iron at 

all three sample locations (1.38, 2.72, and 3.4 at locations 001W001601, 1601, and 1602). 

Thallium had HQs above 1 at sample locations 1601 (2.21) and 1602 (2.35). HQs greater than 

1 indicate a potential for excess risk. 

Phase IIB/111 

Based on Phase IIA data, Wetland 16 was classified in Group C and sampled in Phase IIB/111. 

Color-codes, groupings and rationale for classification are described in Section 7. 

Conceptual Model 

Estuarine Wetland 16 is fed from the east and the south by groundwater from the area of Site 1 

and from the northwest by tidal influences from Bayou Grande. The open water portion of the 

wetland ranges from about one to five feet deep and has a maximum width of about 200 feet. This 

wetland supports wading birds, diving birds, fisheries and benthic macroinvertebrates, which are 

considered the primary habitat functional uses. This wetland is suspected of being impacted by 

Site 1. Although not as prevalent as some other wetlands, select metals are the primary 

contaminants of concern. Therefore, directly toxic impacts to benthic macroinvertebrates are 

expected to be the most significant exposure route. Since benthic exposure is of greatest concern 

via the sediment, no surface water samples were collected from Wetland 16. The conceptual 

model for Wetland 16 is shown on Figure 10-5-2. 

Sampling Location Rationale 

One Phase IIB/111 sediment sample was collected at Phase IIA location 16033 for toxicity analysis, 

sediment chemistry, TOC, grain size, and benthic diversity. This sample was selected because 

of the relatively high metal concentrations in the sediment. Three composite grab samples for 
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benthic diversity were collected within 10 feet of this sample location to account for 

spatial variability. 

Ecological Risk Evaluation 

Risk in Wetland 16 was evaluated using two estuarine bioassay organisms with the 

assessment endpoint: survival and growth of macroinvertebrates associated with the 

benthic environment. Impacts to fish were not evaluated because the shallow depth of the wetland 

does not support upper trophic level fish. During Phase IIA, water quality criteria were exceeded 

for iron only in the two surface water samples collected. An additional sample collected as part 

of the Site 1 RI also showed iron to exceed its water quality criteria. There is little data regarding 

the toxic effects of iron to fish species. 

Survival and Growth of Macroinvertebrates Associated with the Benthic Environment: 

As discussed in Section 7, this assessment endpoint was evaluated using the sediment quality triad 

approach of chemistry, toxicity and community analysis. Results are scored via the decision 

making triad, and the overall condition of the wetland for this assessment endpoint is determined. 

Sediment Chemistry 

Table 10-5-6 compares detected Phase IIB/111 sediment concentrations to benchmark levels, and 

lists calculated HQs for each parameter. DDT and its metabolites are also compared to 

basewide levels (see Section 6). Only the detected parameters with benchmark levels are presented 

in Table 10-5-6. As shown on Table 10-5-6, sediment HQ values are greater than one for DDT 

and its metabolites. However, their concentrations are below the basewide levels (see Section 6). 

Cadmium is the only other detected parameter with an HQ above 1, therefore, a matrix score of 

"-" for chemistry is applied. 
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Table 10-5-6 (1) 

Wetland 16 
Phase 118/111 Sediment Concentrations Compared to Benchmark Levels 

Sediment 

Sample Detected Benchmark Value SBV-HQ 
Location Parameter Concentration (SBV) HQ Reference 

041M160301 
4,4'-DDD (UG/KG) 6.9 1.22 5.66 b 

4,4'-DDE (UG/KG) 4.8 2.07 2.32 b 

4,4'-DDT (UG/KG) 16 1.19 13.45 b 

Arsenic (MG/KG) 5.5 7.24 0.76 ab 

Cadmium (MG/KG) 0.91 0.68 1.34 b 

Chromium (MG/KG) 24.6 52.3 0.47 ab 

Copper (MG/KG) 16 18.7 0.86 ab 

Endrin (UG/KG) 1.3 3.3 0.39 a 

Fluoranthene (UG/KG) 32 113 0.28 b 

Lead (MG/KG) 29.4 30.2 0.97 ab 

Mercury (MG/KG) 0.07 0.13 0.54 ab 

Nickel (MG/KG) 4.4 15.9 0.28 ab 

Silver (MG/KG) 0.34 0.73 0.47 b 

Zinc (MG/KG) 68.5 124 0.55 ab 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
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Sediment Toxicity 

Survival results for Wetland 16 sediments were 93 3 for the Leptocheirus test and 100 3 for the 

Neanthes test, as presented in Table 10-5-7. Weight was also noted to not be significant different 

from the control in the Leptocheirus test. Application of these results to the decision making triad 

discussed Section 7 .14 revealed a triad matrix score of " - " for the amp hi pod and polychaete tests. 

Bentbic Diversity in Sediment 

Sediment samples were also sorted for benthic diversity. Location 16-03 was sampled and found 

to contain a large population of a few polychaetes. Capitella capitata, Mediomastus califomiensis, 

and Streblospio benedicti, are all polychaetes which are found in brackish backwater areas and are 

considered pollution tolerant. The diversity (1.69) was lower than the diversity detected in other 

estuarine wetlands. A total of 37 organisms were collected and sorted into five dominant species. 

Leptocheirus 

Table 10-5-7 
Toxicity Results 

Wetland 16 Sediment 

Neanthes 

Site % Survival % Survival Weight (mg) 
Triad Matrix 

Scoring 

Note: 

* 

Control (negative) 98 

Wetland 16 (16-03) 93 

Statistically significant difference from control population. 

100 

100 

8.5 

8.0 

Benthic diversity results and application to the triad matrix are presented in Table 10-5-8. 

Application of these results to the decision making triad discussed Section 7 .14 revealed a triad 

matrix score of " - " for the benthic diversity test. 

Site Sbannon-W einer Diversity 

Wetland 16 (16--03) . 1.69 

Table 10-5-8 
Benthic Diversity Results 
Wetland 16 Sediment 

Pielou's Evenness 

1.05 
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Although detected concentrations in sediment generate an HI greater than 1, a potential for toxic 

effects to the benthic community is not anticipated because the toxicity results showed no acute or 

chronic effects for survival or growth. DDT and its metabolites were the greatest contributors to 

the HQs, and their detected concentrations are below basewide levels. The species diversity tests 

shows that the sample contained a large number of a few polychaetes. 

Table 10-5-9 presents the interpretation of the triad analysis for the Wetland 16 Phase IIB/111 

sediment samples. Based on the results of the chemistry, toxicity, and diversity data, condition 

number 2 exists. This can now be applied to the Simplified Decision Flow Chart for Sediments, 

as discussed in Figure 7-2. 

Location Sediment Chemistry 

Wetland 16 

Table 10-5-9 
Triad Analysis Interpretation 

Welland 16 Sediment 

Toxicity Test Benthic Assessment Interpretation 

2. 

Condition number 2 denotes that Wetland 16 sediments are acceptable and no further action is 

recommended for sediment for this wetland. 

10.5.5 Human Health Risk Assessment 

10.5.5.1 Samples Included 

Sediment 

04lfv101601,04lfv1016201,04lfv1016301,04lfv1160101 

Surface Water 

041W01601,041W016201,041W160101 
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10.5.5.2 Current and Future Land Use 

This wetland abuts to the NAS Pensacola picnic grounds. A nature trail traverses the north shore 

of the wetland, following the shoreline of Bayou Grande. The south shore of Wetland 16 is 

within the Site 1 landfill, and is restricted to trespassers. 

10.5.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.5.5.4 Sediment COPCs 

As shown in Table 10-5-10, no sediment COPCs were identified. 

10.5.5.5 Surface Water COPCs 

As shown in Table 10-5-11, the following surface water COPC was identified: 

• Thallium 

10.5.5.6 Risk Characterization 

As shown in Table 10-5-12, thallium is the only contributor to hazard index estimates for the 

surface water pathway under the adolescent trespasser scenario. The hazard index was estimated 

to be 0.18. As discussed in Section 8 a COC was considered to be a constituent that contributed 

to a pathway of concern that exceeded unity (one), as a result, thallium was not considered a COC. 

10.5.5. 7 Remedial Goal Options 

No COCs were identified for Wetland 16, and as a result, no RGOs were calculated. 
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T "--C 10-5-10 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scen•rlo Timetrame: Currenl •nd Future 

I 

Medium: Sediment 
Exposure Medium: Sedimenl 
Exposure PolN: Wtlland16Sedlment 

(1) (1) 

Minimum Minimum Maximum Maximum 
CAS Number Chemic1I 

Concentration Qualifier Concentration Qualifier 
Units 

72548 4,4'-DDD 0.2700 J 4.80 J UG/KG 

72559 4,4'-DDE 0.3000 J 26.0000 J UG/KG 

50293 4,4'-DDT 2.8000 J 2.8000 J UG/KG 

5103719 alpha-Chlordane 0.4700 J 0.4700 J UG/KG 

7429905 Aluminum {Al) 255.0000 8880 00 MG/KG 

7440360 Antimony (Sb) 15.1000 J 15 1000 J MG/KG 

11097691 Aroclor-1254 2.1000 J 78.0000 J UG/KG 

7440382 Arsenic (As) 0.7200 109000 MG/KG 

7440393 Barium (Ba) 2.3000 J 8 1000 J MG/KG 

205992 Benzo(b )fiuoranthene 100.0000 J 100 0000 J UG/KG 

7440417 Beryllium (Be) 0.1800 J 0.4700 J MG/KG 

117817 bis(2-Ethylhexyl)phthal 110.0000 J 720.0000 J UG/KG 

7440702 Butylbenzylphthalate 31.0000 J 31.0000 J UG/KG 

7440439 Cadmium {Cd) 0.6100 8.5000 MG/KG 

7440702 Calcium {Ca) 53.9000 J 2090.0000 MG/KG 

7440473 Chromium (Cr) 1.9000 78.40 MG/KG 

7440484 Cobah (Co) 0.7000 J 1.7000 J MG/KG 

7440508 Copper (Cu) 1.4000 J 90 8000 MG/KG 

60571 Dieldrin 0.3500 J 4 2000 J UG/KG 

84662 Diethylphthalate 90 0000 J 90.0000 J UG/KG 

84742 D~n-butylphthalate 34.0000 J 34.0000 J UG/KG 

206440 Fluoranthene 58.0000 J 100.0000 J UG/KG 

7439896 Iron (Fe) 1330.0000 39500.00 MG/KG 

7439921 Lead {Pb) 2.1000 182.0000 MG/KG 

7439954 Magnesium (Mg) 109.0000 J 3830.0000 MG/KG 

7439965 Manganese (Mn) 1.4000 211.00 MG/KG 

7439976 Mercury (Hg) 0.4100 J 0.4100 J MG/KG 

75092 Methylene chloride 110.0000 110.0000 UG/KG 

7440020 Nickel (Ni) 1.9000 J 8.4000 J MG/KG 

7440097 Potassium (K) 42.9000 J 1580.0000 MG/KG 

129000 Pyrene 45.0000 J 110 0000 J UG/KG 

7782492 Selenium (Se) 0.4000 J 0.8400 J MG/KG 

7440224 Silver(Ag) 1.8000 J 1.8000 J MG/KG 

7440235 Sodium {Na) 480.0000 12300.0000 MG/KG 

7440622 Vanadium (V) 1.2000 J 34 00 MG/KG 
7440666 Zinc (Zn) 2.5000 319 00 MG/KG 

(1) Minimum/maximum detected concentrabon 
(2) Maximum concentrabon used u screening value. 
(3) Background \lalues were not de\leloped for this media 
(4) PRGs for site trespasser scenilrio c:alculaled based on equations and parameters presented in Section 8 of this report 
(5) Residential soil RBCs presented k'1Region111 Risk-Based Concentration Tables, (USEPA, 1998) 
(6) Rationale Codes Selection Reason Above Screening Le\lels (ASL) 

Deletion Reason: Below Screening Le\lels (BSL) 
Background Le\lels (BKG) 
No To:ocity Information (NTX) 
Essential Nubienl (EN) 

Location of Detection 
Range of Delection Limits Maximum Frequency 

Concentration 

041M160101 4 I 4 NAV 

041M160301 3 I 4 6.10 610 

041M160301 1 I 4 0 21 6.10 

041M160301 1 I 4 0.10 3.20 

041M160201 5 I 5 NAV 

041M160301 1 I 5 0.23 11.00 

041M160101 3 I 4 61.00 61.00 

041M160301 4 I 5 0.47 0.47 

041M160301 3 I 5 0.69 8 40 

041M160301 1 I 4 40.00 620.00 

041M160301 2 I 5 O.o? 0.40 

041M160201 3 I 4 620.00 620.00 

041M160101 1 I 4 620.00 1700.00 

041M160201 2 I 5 0.19 1.20 

041M160101 4 I 5 54.40 54.40 

041M160101 5 I 5 NAV 

041M160301 2 I 5 0.19 1.90 

041M160201 4 I 5 3.90 3 90 

041M160201 2 I 4 0.21 6.10 

041M160201 1 I 4 400.00 1700.00 

041M160201 1 I 4 400.00 1700.00 

041M160301 2 I 4 40.00 620.00 

001M001601 5 I 5 NAV 

041M160301 4 I 5 11.00 - 11.00 

041M160301 4 I 5 12.60 12.60 

041M160201 5 I 5 NAV 

041M160301 1 I 5 0.05 0 18 

041M160301 1 I 4 12.00 55.00 

041M160301 3 I 5 0.78 14.50 

041M160101 4 I 5 929.00 929.00 

041M160201 2 I 4 40.00 620.00 

041M160301 2 I 5 0.19 1.40 

041M160301 1 I 5 0.26 1.50 

001M001601 4 I 5 2410.00 2410.00 

041M160101 5 I 5 NAV 

001M001601 5 I 5 NAV 

(2) 

Concentration Used 
MEAN 

for Screening 

1.75 4.8 

9.80 26 

2.80 2.8 

0.47 0.47 

3753.00 8880 

15.10 15.1 

30.37 78 

:1.63 10.9 

4.87 8.1 

100.00 100 

0.33 0.47 

336.67 720 

31.00 31 

4.56 8.5 

781.48 2090 

26 02 78.4 

1.20 1.70 

2580 90.8 

228 4.2 

90.00 90 

34.00 34 

79.00 100 

11242.00 39500 

50.55 182 

1602.25 3830 

54.32 211 

0.41 0.41 

110.00 110 

4.30 8.4 

705.48 1580 

77.50 110 

0.62 0.84 

1.80 1.8 

4512 50 12300 

11.70 34 

75.46 319 

Definitions: 

(3) (4) 

Background Adolescent Site 
Value Trespasser PRG 

N/A 92000 

N/A 65000 

N/A 65000 

N/A 63000 

N/A 320000 

N/A 130 

NIA 11000 

N/A 15 

N/A 22000 

N/A 30000 

N/A 630 

N/A 1600000 

N/A 63000000 

N/A 320 

N/A N/A 

N/A 1600 

N/A 19000 

N/A 13000 

NIA 1400 

N/A 250000000 

N/A 32000000 

N/A 13000000 

N/A N/A 

N/A 400 

N/A N/A 

N/A 15000 

N/A 73 

N/A 2900000 

N/A 6300 

N/A N/A 

N/A 9500000 

N/A 1600 

N/A 1600 

N/A N/A 

N/A 2200 
N/A 95000 

NIA"' Not Applicable 
NAV • Nol Available 
COPC • Chemical of Potential Concern 

(5) 

Potential 
Residential Soil 

ARARITBC 
COPC 

RBC Flag 
Source 

2700 c NIA NO 

1900 c N/A NO 

1900 c N/A NO 

1800 c N/A NO 

7800 N N/A NO 

3.1 N NIA NO 

160 N N/A NO 

0.43 c N/A NO 

550 N NIA NO 

880 c N/A NO 

16 N N/A NO 

46000 c N/A NO 

1600000 N N/A NO 

7.8 N N/A NO 

N/A N/A NO 

23 N N/A NO 

470 N N/A NO 

310 N N/A NO 

40 c N/A NO 

6300000 N N/A NO 

780000 N N/A NO 

310000 N N/A NO 

N/A N/A NO 

400 N OSWER NO 

N/A NIA NO 

1100 N N/A NO 

2.3 N N/A NO 

85000 c N/A NO 

160 N N/A NO 

N/A NIA NO 

230000 N NIA NO 

39 N NIA NO 

39 N N/A NO 

N/A NIA NO 

55 N N/A NO 

2300 N N/A NO 

ARARfTBC • Applicable or Rele\leant and Appropriate Requirement/ To Be Considered 
OSWER .. Office of Solid Waste and Emergency Response 
J "' Estimated Value 
C • Carcinogenic 
N Noncarcinogenic 

(6) 

Rationale for 
Contaminant 
Delection or 

Selection 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

EN 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

EN 

BSL 

EN 

BSL 

BSL 

BSL 

BSL 

EN 

BSL 

BSL 

BSL 

EN 

BSL 

BSL 



TABLE 10-5-11 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

'Scenario T1mefra:me_ Current and Future 
Med1:.im: S1Jrface Water 

.Expos1.ue Medium: Surtac:e Water 
Exposure Pomt WeUand 16 Surface Water 

111 (1) 

iCAS Number 
Minimum Maximum 

Chemical M1111mum Concentration Maxrmum Concentration 
Quall!'ier Qualifier 

ane 2.000 J LUUUU 

7429905 Aluminum (AJ) 96 900 304.0000 
7440393 Barium (Ba) 30.500 J 31.9000 J 
7440702 Calcium (Ca) 104000.0000 145000 0000 
106907 Chlorottenzens 1.000 J 1.0000 

7439896 Iron (Fe) 414000 1020.0000 
7439954 Magnesium (Mg) 294000.000 419000.0000 
7439965 Manganese (Mn) 50.100 56.6000 
74•0097 Potanium (K) 98700.000 162000 0000 
7440235 Sodium (Na) 2410000.0000 3820000.0000 
7440280 Thaillum (Tl) 13.900 14.8000 
7440666 Zinc (Zn) 7.100 J 7.4000 J 

(1) Mm,m.iml~x•rnum detected coned!lnttation 

(2) Ma:-:1mum concen!f11Uon uted 11 •creening ... alue 

PJ PRGs for •Hlolescent s.n:e tr111p&i111f licenarlo calculated using e~uation1 and parameters presented 1n Section 8 of thlt:. report 

14} Tap water RBCs presented in Regkm !II Risk~Based Ci:mcenlration Tables, {USEPA, ",998) 

Selection R.eas.cn Abo..,e Scre@ning Levels {ASL) 

Deletion ReUo'1· Below Screening- Levels {BSL) 

Bac:kgrn;.,nd le..,eJs (EKG) 

Euenl!al Nutrient (EN) 

No Tax1c:1ty lnformilfron \NTX} 

Location of Mal<imurn Dlt'led1on 
Un;ts 

Concentriillion Frequency 

UGIL 001WUU10U1 1 I 3 
UGIL 0<1W160201 2 I 3 
UG/L 041W160101 2 I 3 
UGIL 001W001601 3 I 3 
UGIL 041W160101 2 I 3 
UGIL 041W160201 3 I 3 
UGIL 001W001601 3 I 3 

UGIL 001W001601 3 I 3 
UGIL 001W001601 J I 3 
UG/L 001W001601 J I 3 
UGIL 041W160201 2 I 3 
UGIL 0<1W160101 2 I 3 

Range of 

Detection Um1ts _I.Inn 

NAV 2.00 
NAV 201.45 
NAV 3120 

NAV 121333.33 
NAV 1.00 
NAV 750.00 
NAV 350666.67 
NAV 53.97 
NAV 125233.33 

NAV 2980000 00 
NAV 14.35 
NAV 7.25 

Definitions 

121 

Goncentra\1on 
Back.ground 

Used for 

Screening 

2 
304 

31.9 

145000 

1 
1020 

'19000 
56.6 

162000 

3820000 

14.8 

74 

N/A: Nol Applic11tile 

,..,AV;; Nol AvaUal:Jltr 

Vi!iue 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
N/A 
NIA 

(3) 

Adolescent Srte 

Tre~pas!:il!!f 

PRG 

7300 
120000 

6300 
NIA 
420 

NIA 
NIA 
2400 
NIA 
NIA 
8.3 

36000 

COPC "'Chem1C:al of Polnnt1al Concern 

14} 

Potential 
Tap Water RBC ARAH!T8C 

Source 

80 N NIA 
3700 N NIA 
260 N NIA 
NIA NIA 

3.5 N NIA 
N/A N NIA 
NIA NIA 
73 N NIA 
NIA NIA 
NIA NIA 
0,26 N NIA 
1100 NIA 

AR.AR!TBC:: Applic41ble c;ir Rele..,eanl and Appropnate Requirement/ Tn Be Considered 

J" Esh1T1aced V11!ue 

C -:: Carc,J'logenic. 

N = Nancarcinogenic 

IS 
Rationals for 

COPC Fhig 
Contarninan! 
Detection or 

NO SSL 
NO BSL 
NO SSL 
NO EN 
NO SSL 
NO EN 

NO EN 
NO SSL 
NO EN 
NO EN 

YES ASL 
NO SSL 



Exposure 
Route 

111ngestion 

Dermal 

rame: urrent and Future 
ium: Surface Water 

Exposure Medium: Surface Water 
Exposure Point Wetland 16 
Receptor Population: Trespasser· 
Receptor Age: Adolescent 

Chemical of Potential Medium 
Concern EPC Value 

Thallium 0.0148 

Thallium 0.0148 

EPC = Exposure Poinl Concentration 

MG/L Milligram per Liter 

M Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 

MG/L 

TABLt:. 10-5-12 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 
NIA M 6.09E-06 mg/kg-day 

M 1.27E-06 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

7.00E-05 mg/kg-day 0.087 

1.40E-05 mg/kg-du, I 0.091 

Total Hazard Index I 0.18 I 
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10.5.6 Conclusions and Recommendations 

Wetland 16 is on the northeastern side of Site 1, along the shore of Bayou Grande, and adjacent 

to the NAS Pensacola picnic ground. 

The ecological risk assessment for Wetland 16 measured assessment endpoints for 

benthic macroinvertebrate community diversity. Benthic community toxicity results showed no 

chronic effects for survival and emergence, and diversity was satisfactory. Further, decision 

making triad results for Phase IIB/III sediment analytical results revealed an overall condition 

number 2 for sediment at Wetland 16, indicating that sediment is acceptable at this wetland. 

Though no further endpoims were considered at Wetland 16, this wetland is a Group C Wetland, 

and can be compared to Wetland 18. Ecological risk in Wetland 18 was evaluated with respect 

to piscivorous bird health and reproduction; survival, growth, and reproduction of 

macroinvertebrates associated with the benthic environment; and protection of fish viability. 

Decision making triad results for Wetland 18 Phase IIB/III sediment and surface water analytical 

results (both condition number 3) indicated that Wetland 18 sediment and surface water were 

acceptable and no further action was recommended for either media at Wetland 18. The 

surface water triad results for Wetland 18 should also apply to Wetland 16. Ecological risk for 

sediment and surface water at Wetland 16 should therefore be considered acceptable. 

The HHRA identified no sediment or fish tissue COPCs at Wetland 16. Thallium was identified 

as a surface water COPC at this wetland; however, since the hazard estimate for thallium was 

0.18, it was not considered to be a COC. Since there were no COCs at Wetland 16, no RGOs 

were calculated. 

Because of the lack of excess ecological risk, and the lack of excess human health risk at 

Wetland 16, no further action is recommended for this wetland. 
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10.6 Wetland 18 

10.6.1 Site Description 
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Wetland 18 is on the west side of the Site 1 area, along the eastern shore of Redoubt Bayou, which 

empties to the north into Bayou Grande. Parsons and Pruitt (USEPA, 1991) divided this wetland 

into two parts, 18A and 18B. The upstream end is Wetland 18A, classified as a 

palustrine emergent system, and the downstream end is Wetland 18B, classified as a 

estuarine emergent system. Wetlands 18A and 18B are bordered by Redoubt Bayou to the west, 

and Site 1 to the east. Wetland 18A is fed by groundwater seep originating from Site 1, which 

becomes a small stream approximately two-feet wide and one-foot deep. This stream flows 

through Wetland 18A, which contains woods on either bank. The stream widens as Wetland 18A 

transitions to Wetland 18B, becoming an emergent marsh containing saw grass 

(Cladium jamaicense) and black needle rush (Juncus roemerianus). Wetland 18B has a 

maximum width of about 50 feet, is 1 foot or less in depth, and is tidally influenced from 

Redoubt Bayou. A shallow sheet flow of freshwater from Wetland 18A flows across Wetland 18B 

before discharging into Redoubt Bayou. 

The IR site potentially affecting Wetland 18 is Site 1 (Sanitary Landfill), used from the mid-l 950s 

until 1976 as the predominant disposal site for all solid wastes generated on the base 

(NEESA, 1983). 

10.6.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-6-1 denotes 

the Phase IIA Wetland 18 sampling locations. 

Sediment 

Sixteen metals plus cyanide were detected in Wetland 18 sediment samples. Arsenic exceeded the 

sediment benchmark level at three sample locations (8.40 ppm, 31.4 ppm, and 83.8 ppm at 
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locations 1801, 18A2, and 18Bl). Lead exceeded its sediment benchmark level at all five sample 

locations (63.3 ppm,70.1ppm,45.4 ppm, 66 ppm, and 111 ppm at locations 1801, 18Al, 18A2, 

18A3, and 18Bl). Copper and chromium each exceeded criteria at 18Al (22.6 ppm) and 

18Bl (66.2 ppm) respectively. Nine pesticides were detected in Wetland 18 sediment samples, 

including 4,4'-DDT and its metabolites, aldrin, beta-BHC, endrin, endrin ketone, and 

alpha/gamma-chlordane. 4,4'- DDD, 4,4'-DDE, and 4,4'-DDT exceeded basewide levels along 

the upper and middle reaches of Wetland 18A. All three compounds exceeded basewide levels 

at location 18Al (930 ppb, 270 ppb, and 1,200 ppb). 4,4'-DDD and 4,4'-DDE exceeded 

basewide levels at location 1801 (150 ppb for both compounds), while 4,4'-DDE and 4,4'-DDT 

exceeded basewide levels at location 18A2 (57 ppb and 310 ppb). 4,4'-DDD and 4,4'-DDT 

exceeded basewide levels at location 18Bl (280 ppb and 1,800 ppb). Endrin (13 ppb), 

alpha-chlordane (12 ppb), and gamma-chlordane (9.5 ppb) exceeded sediment benchmark levels 

at sample location 1801. Endrin ketone (6.5 ppb), and alpha-chlordane (4.8 ppb) also exceeded 

sediment benchmark levels at location 18A2. No PCBs were detected in Wetland 18 

sediment samples. Four SVOCs were detected at Wetland 18, including 1,4-dichlorobenzene, 

4-methylphenol, di-n-butylphthalate, and napththalene. The single naphthalene detection at sample 

location 18A2 (300 ppb) exceeded its benchmark level. Six VOCs were detected in Wetland 18 

sediment samples, including 2-butanone, acetone, benzene, chlorobenzene, methylene chloride, 

and toluene. Acetone and methylene chloride are common laboratory contaminants. 

Table 10-6-1 shows the Wetland 18 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-6-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-6-2. The HQs will be further discussed in the ecological risk section. 
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Parameter 

Inorganics (µg/kg) 

Aluminil!ll (AJ) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Calcium (Ca) 

Chromium (Cr) 

Copper (Cu) 

Cyanide (CN) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Potassium (K) 

Seleniwn (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

alpha-Chlordane 

beta-BHC 

Endrin ketone 

Endrin 

gamma-Chlordane 

SVOCs (µ /k) 

l, 4-Dichlorobenzene 

4-Methylphenol (p-Cresol) 

Di-n-butylphthalate 

Naphthalene 

voes(µ /k 

2-Butanone (MEK) 

Acetone 

Beilz.ene. 

Toluene 

Notes: 

Table 10-6-1 

Final Remedial Investigation Repon 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Detected Concentrations in Wetland 18 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

515 1550 - 11100 6606 
515 2.9 - 83.8 25.8 

515 10.9 - 35.9 21.78 

J/5 0.73 0.73 

5/5 228 - 6840 3651 

415 5.8 - 66.2 21.8 

415 5.2 - 22.6 14.3 

115 8.8 8.8 

515 805 - 128000 40681 

515 45.4 I 11 71.16 

515 206 - 3420 1395.4 

515 15.3 - 105 55.04 

415 151 - 846 393.25 

315 2.2 3.8 2.97 

515 153 - 3300 1002.4 

415 7.3 50.9 18.85 

515 6.7 - 49.3 19.24 

515 16 - 930 285 

415 14 - 270 122.75 

415 1.9 1800 827.98 

115 3.7 3.7 

2/5 4.8 - 12 8.4 

115 1.3 1.3 

1/5 6.5 6.5 

1/5 13 13 

115 9.5 9.5 

1/5 l!OO llOO 
215 170- 330 250 

3/5 160-430 253.33 

115 300 300 

2/4 98 - 120 109 

3/4 440 750 556.67 
. 214. 34-50 42 

2/4 85 -220 152.5 

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected. 
All results are in micrograms per kilogram {µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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Tobi• 10~-2 (1) 

Wetland 18 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sodimunt 
Sample Oe.tected Benc"rn-ark ValUe 
Location Par3meror Ccncentr.ation ('iBV) HQ 

OOiM001801 
4,4'-000 (UGIKG) '150 1.22 122. 9,5 
4.4'-DOE {UG/KG) iso 2 07' 7146 

alpha-Chlordane (IJGIKG) 12 f. ii 7.Ds 
·AI&enic (~GIKG) 'BA 7 24 1.16 

EMrin {llGIKG) 13 2.3 3.0,4 

gamma-Chlcrdano (\JG/KG/ 9'.5 l.7 5.SSC 
load (MG/KG} r.3 a ~02 z ~o 
Zlo1n (MGIKG) " . t 12~ O.t.• 

041M18A201 
4,4'-DDD (UGIK.G! 49 1.22 40.16 

4.4'-DDE (UGiKG) 57 207 27.54 
~.4'-DDr (UGIKG) 310 1'19 76.0.~0 

~lp_ha-Chlorda<10 (UGIKG) •4.8 u 2.82 

/\rsenoc (MG/KG) 3~)4 '1',24 4.34 

Ch"'"'""" {MGIKG) 11.li s:q 0.17 
Copper {MG/KG) 5;2 1.a.7 0.28 

E:ndnn ketgne {UGll<G> & .. ~. "3 , ~-
t.ead (MGIKG) 45.4 30.2 1.50 
Naphthalene (UGIKG) 3.QQ 14'.6. 867 

<.one <MG/KG) 10'4 12• o.os 

N~te$: 
(a) USEPA Screening Concentration for $e<limer.l - EPA SSVs 
(b) rDEP Saili1ni..ntOualh1' Ass.•••mant Guiaelin<>s - f OEP SOAGs 
.Sa~ ot the numbers in the table may V'ftty becausA of rour.d1r'l9 

SBV - HQ 
Reference 

b 
I; 

1 

ab 
a 
9 

ab 
a I> 

b 

b 

b 
;; 

ab 
•b 
n.b ,. 
ab 
1l 
d~ 



Table 10-6-2 (2) 

Wetland 18 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample 
Location Parameter 

041M18B101 
4,4'-DDD (UG/KG) 

4,4'-DDT (UG/KG) 

Arsenic (MG/KG) 

Chromium (MG/KG) 

Copper (MG/KG) 

Lead (MG/KG) 

Zinc (MG/KG) 

Notes: 

Detected 
Concentration 

280 

1800 

83.8 

66.2 

17.9 

111 

49.3 

(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 

Sediment 
Benchmark Value 

(SBV) 

1.22 

1.19 

7.24 

52.3 

18.7 

30.2 

124 

HQ 

229.51 

1512.61 

11.57 

1.27 

0.96 

3.68 

0.40 

SBV-HQ 
Reference 

b 

b 

ab 

ab 

ab 

ab 

ab 
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Surface Water 

Surface water samples were collected at locations 001 W0018, 18Al, and 18Bl. Twelve metals 

were detected in Wetland 18 surface water samples. Aluminum (1,220 ppb), arsenic (68.3 ppb), 

chromium (15.6 ppb), iron (122,000 ppb) and lead (12.2 ppb) exceeded freshwater surface water 

screening criteria (87 ppb, 50 ppb, 11 ppb, 1,000 ppb and 1.71 ppb, respectively) at 

location 18A2. Aluminum (237 ppb) also exceeded its freshwater criteria at 001W0018. 

Iron (10,900 ppb) exceeded saltwater surface water criteria (300 ppb) at location 18Bl. No 

pesticides or PCBs were detected in surface water. One SVOC, 1,4-dichlorobenzene, and 

two VOCs, benzene, and chlorobenzene, were each detected at locations 18A2 and 18Bl below 

the respective freshwater and saltwater quality criteria for these parameters. 

Tablel0-6-3 shows the Wetland 18 Phase IIA surface water sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-6-4 compares 

detected concentrations at each sample location to surface water quality criteria, and lists calculated 

HQs for each parameter. Only the detected parameters with water quality criteria are presented 

in Table 10-6-4. The HQs will be further discussed in the ecological risk section. 

10.6.3 Fate and Transport 

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data is lacking, many evaluations 

are qualitative in nature. The method of evaluating leaching from sediment to surface water was 

presented in Section 9. Table 10-6-5 presents those contaminants detected in sediment above 

benchmark levels and their calculated SSLs. Contaminants present in surface water above water 

quality criteria are presented in Table 10-6-4. 
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Detected Concentrations in Wetland 18 Surface Water 

Parameter 

Inorganics (µg/L) 

Aluminum (Al) 

Arsenic (As) 

Barium(Ba) 

Calcium (Ca) 

Chrolllilu:rl (Cr) 

Iron (Fe) 

Lead(Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Potassium (K) 

Sodium (Na) 

Vanadium (V) 

SVOCs (µ IL) 

1,4-Dichlorobenzene 

voes L) 

Benzene 

Chlorobenzene 

Note: 

Frequency of 
Detection 

3/3 

113 

1/3 

3/3 

1/3 

3/3 

1/3 

3/3 

3/3 

3/3 

3/3 

113 

2/3 

2/3 

2/3 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

Transport Into the Wetland 

Surface Water/Sediment Pathway 

Range of Detected 
Concentrations 

119 - 1220 

68.3 

26.2 

3060- 9420 

15.6 

848 - 122000 

12.2 

1110 - 7280 

47.6 -144 

901 - 3600 

5340- 48300 

1() 

1 2 

I - 5 

5 - 14 

Average Detected 
Concentration 

525.33 

68.3 

26.2 

6746.67 

15.6 

44582.67 

12,2 

3413.33 

100.53 

2147 

19933.33 

IO 

1.5 

3 

9.5 

Based on landform and watershed analyses, the following sources can contribute contamination 

to Wetland 18 through this pathway: 

• Potential storm water runoff and sediment entrainment from Site 1. During high tides and 

storm surges, surface water and sediment from Bayou Redoubt may enter the wetland. 

Sediment contaminants above benchmark levels (see Table 10-6-5) validate this sediment transport 

pathway, and by inference surface water as well. Additionally, arsenic, iron, and lead were present 

in surface water above standards, further validating the pathway. 
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Jobie 10•6~ (1) 

Wetland 18 
Phase !IA Surface Water Concentrations Compared to Water-Quality Criteria 

Sample Oetec:ted Water Quallty 
L()C~'lon P~~metcr UOM Cof'\centratiOn Clilitrio HQ 

OMW001801 Freshwater 
Alumulum UGJL 237.0 87.0 2.72414 
Iron ' UGIL B48.0 1,000.d 0.848 

-
0411N188101 Saltwater 

l .• ·Ofohlol'.Qbenzene UQIL 1.0 19.ll 0 05026 

Allfminum UG!L 119.0 1,500.0 0.07933 
tjenzenl:?· UGI\. 1.0 7 1.28 0.01403 
1ron UGIL 10.900.0 300.0 36.:l3333 

Notes: 
(•) USEPA Wa1er Ov-a11ty c r;,.,;a (19951 
(b) FDEP Cla$.$ Ill Water Ou•lil\' Crije.ria f1S96) 
So11'11? QI the Ollmflers- in the table may vaiy beca~se of rouDding. 

Criteria' 
Roft!f'E'i'le& 

• 
ab 

• 

• 
0 

ti 

b 
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Calculated Sediment Screening Values for Wetland 18 

Parameter 

Inorganic 

Arseni~ 

Chromium 

Lead 

Organics 

4,4 DDE 

4,4 DDD 

4,4 DDT 

Alpha Chlordane 

Endrin 

Napthalene 

Notes: 

USEPA or FDEP 
Surface Water 

Standard 

(ppb) 

11 '· b 

7;8 .... 

1.11•·b 

!ppb) 

10.5 I 

0.0064' 

0.001 a,b 

0.004 a,b 

62. 

SSL 
Kd DF"' 100 

(ppm) 

2.9E+Ol 145.67 

J.9E+Ol 21.04 

335.5 

9E+02 153.92 

(ppb) 

8.8E+05 l.05E+08 

l.97E+05 l.26E+05 

5.18E+05 5.18E+04 

9.00E+02 3.6E+02 

2.42E+03 5.56E+02 

3.94E+02 2.44E+06 

Kd for organics calculated using foe of 0.197 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(ppm) 

83.8 

66.2 

22.6 

111 

(ppb) 

270 

930 

1800 

0.70 

13 

300 

Leaching 
Potential 
DF"' 100 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Kds are from: USEPA, 19%b (fim preference); Superfund Chemical Data Matrix (USEPA, !996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume l, Appendix VII, 1996 ([bird preference); TERRA Model, Oak Ridge National Laboratory, 
1984 (fourth preference - primary reference for inorganics). 
Kd nonnaliz.ed partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (19%). 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland 18 through this pathway: 

• Discharge from Site 1. Contamination found in Site 1 groundwater validates this pathway. 
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Transport Within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of wetland, along with landfonn analysis, indicates that surface water and 

sediment movement is towards Bayou Redoubt, and from there out towards Bayou Grande. 

Therefore, both sediment and surface water contamination can be expected to remain mobile. 

Sediment Leaching to Surface Water Pathway 

Four inorganics, five pesticides, and one semivolatile (see Table 10-6-5) exceeded their respective 

SSV, but only one - chromium - exceeded its calculated SSL. The presence of arsenic and lead 

in surface water may be attributable to the sediment hosted in the wetland: chromium above its 

SSL certainly indicates that the sediment can leach this parameter to surface water at levels above 

standards. Iron in surface water may be related to groundwater discharge from Site 1, which has 

been shown to have high levels of iron. This pathway is considered valid and those contaminants 

above SSLs can be expected to partition to surface water at levels above standards. 

Transport From the Wetland 

Surface water and sediment can be expected to move from the wetland into the Bayou Redoubt and 

Bayou Grande systems, with some back flushing into the wetland to be expected during high tides 

and storm surges. 

10.6.4 Ecological Risk Assessment 

HQs for Wetland 18 sediment samples are presented in Table 10-6-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for arsenic 

at three sample locations (1.16, 4.34, and 11.57 at locations 1801, 18A2, and 18Bl). HQs were 

greater than 1 for lead at all five sample locations (2.10, 2.32, 1.50, 2.19, and 3.68 at 

locations 1801, 18Al, 18A2, 18A3, and 18Bl). CopperandchromiumeachhadHQsgreaterthan 

1at18Al (1.21) and 18Bl (1.27) respectively. 4,4'- DDD, 4,4'-DDE, and 4,4'-DDT each had 

HQs above 1 at locations 18Al (762.30, 130.43, and 1,008.40), 18A2 (40.16, 27.54, and 
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260.50), and 18A3 (13.11, 6.76, and 1.60). 4,4'-DDD and 4,4'-DDE also had HQs greater than 

1 at location 1801 (122.95 and 72.46), while 4,4'-DDD and 4,4'-DDT had HQs above 1 at 

location 18Bl (229.51 and 1,512.61). Endrin (3.94), alpha-chlordane (7 .06), and 

gamma-chlordane (5.59) had HQs greater than 1 at sample location 1801. Endrin ketone (1.97), 

and alpha-chlordane (2.82) also had HQs above 1 at location 18A2. The single naphthalene 

detection at sample location 18A2 also had a HQ above 1 (8.67). Phase IIA surface water results 

revealed HQs greater than 1 for aluminum (14.02), arsenic (1.37), chromium (1.42), iron (122.0) 

and lead (7.13) at location 18A2. Aluminum also had a HQ above 1 (2.72) at location 

001 W001801, while iron had a HQ above 1 (36.33) at location 18Bl. HQs greater than 1 indicate 

a potential for excess risk; surface water iron was the greatest contributor of risk for this wetland. 

Phase IIB/111 

Based on Phase IIA data, Wetland 18 was classified in Group C and sampled in Phase IIB/111. 

Color-codes, groupings and rationale for classification are described in Section 7. 

Conceptual Model 

Wetland 18A begins as a groundwater seep that widens to become estuarine as it transitions to 

Wetland 18B. The open water portion of Wetland 18A is no deeper than one foot and has a 

maximum width of about 2 feet. Wetland 18B ranges from about 0 to 1 foot deep and has a 

maximum width of about 50 feet. Wetland 18 is surrounded by vegetation and is bordered by 

Site 1 to the east. This wetland supports fisheries, wading birds, benthic macroinvertebrates, and 

mammals, which are considered the primary habitat functional users. The relative abundance of 

vegetation in the area could serve as a source of habitat and cover for several species. Fish species 

and benthic macroinvertebrates have been observed in the extreme lower end of this wetland near 

Bayou Grande. Metals and pesticides are the primary contaminants of concern. Contaminant 

effects may occur either through direct exposure or bioaccumulative impacts. Therefore, impacts 

to wading birds, fish, benthic macroinvertebrates, and mammals are considered the most 

significant exposure routes. Because of the relatively large number of fish collected in this 
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wetland during Phase IIB/III over what was expected, fish were considered a more likely 

exposure route to piscivorous birds than via mammals. Because the most likely exposure route 

was considered via the food chain, surface water samples were not collected during Phase IIB/III. 

The conceptual model for Wetland 18 is shown on Figure 10-6-2. 

Sampling Location Rationale 

One Phase IIB/111 sediment sample was collected at location 18Bl for toxicity analysis, 

sediment chemistry, TOC, grain size, benthic diversity, and tissue concentration (Figure 10-6-2). 

This sample location was selected because of the elevated Phase IIA pesticide concentrations in 

sediment which were considered representative of the elevated concentrations in the remainder of 

the wetland. In addition, this sample was located where Wetland 18 drains into Bayou Grande and 

had the greatest exposure to potential receptor species. Three composite grab samples for 

benthic diversity were collected within IO feet of this sample location to account for 

spatial variability. Native foraging fish were also collected in the general area around 

Wetland 18B, as close to sample location Bl as possible. Phase IIB/III sampling locations and 

their associated sediment hazard indices, and Shannon-Weiner Diversity Indices are shown on 

Figure 10-6-3. The number and lengths of the fish collected at Wetland 18 and the reference 

Wetland 33 are presented in Table 10-6-6. 

Table 10-6-6 

Fish Species Collected from Wetland 18 and Reference Wetlands 

Sample Location Species Number Collected Length Range (millimeters) 

18B-l Killifish (Fundulus grandis) 12 74-117 

33-01 Pinfish (Lagodon rhomboides) 7 55-71 

Pinfish (Lagodon rhomboides) · 25 54-85 ,,""","''""" 

10-6-14 



DIVIN.G 
BIROS 

I 
i I 

I 

I MAMMA_LS_,_,_;_ ____________ ---1 

NOTE: BOLD LINES INDICATE 
COMPLETE PATHWAY 

I II 
I I 
1 

FISH 
1 

-

- - - 1 WATER 

SITE 41 RI REPORT 

NAVAL AIR STATION PENSACOLA 

PENSACOLA, FLORIDA 

I 

WADING 
BIRDS 

BENTHIC 
MACAO 

INVERTEBRATES 

FIGURE 1 0-6-2 
GROUP C: WETU\ND 18 

CONCEPTUAL MODEL 

DWG DATE: 03 11 99 DWG NAME: 0036S016 



Final Remedial Investigation Report 
NAS Pensacola Site 41 
Section 10: Site-Specific Evaluations 
August 31, 2000 

This page intentionally left blank. 

10-6-16 



t 

~ 

+-' 
.0 
::l 
0 

"'C 
Q.) 

0::: 

""".:::::·,' .. ~.~. . ·. 

\. "" 
\• . . . 
I . .. . ...... 
1 ee.1 -....~~ 

1 
Survival%/Growth% ;I-- .._ 

· .· Amphipods/Neanthea..-1 
L - 10 100799 
. -:. _:·-"·- ~-·- - ~ - ......... 

hannon-Welner 
Diversity = 2..362 

• Sediment S11mple Lm>ation 

- - Approximate Wetland Boundary 
Noteis: 
Growth [9&l l1,,,.lculated by ~omparing to the bio1&aay expo"8d 
org•nism to the control organi•m performqnce. 

Scale in Feet 

0 60 120 240 360 

-- ...... ·-- -

480 

-...... - ........ 
....... 

....... 

> 

....... 

....... 

....... 
·"-

' ' 
' '\. 

' \. 

\. 
'\ 

\ 
'\. \ 

'\ \. 

' \. 
\ 

\. -
' ., 

) ,_ 

NAS Pensacola 
Site 41 • NAS Pensacola Wetlands 
Remedial Investigation 

FIGURE 10·6·3 
PHASE llB WETLAND 18 

TOXICITY ANO DIVERSITY RESULTS 
19 



Ecological Risk Evaluation 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Risk in Wetland 18 was evaluated with respect to three assessment endpoints: 1) piscivorous 

bird health and reproduction, 2) survival, growth, and reproduction of macroinvertebrates 

associated with the benthic environment, and 3) protection of fish viability. 

Piscivorous Bird Health and Reproduction: 

The results of this model, as shown in Table 10-6-7, estimate excess risk posed by total DDT and 

PCBs in fish tissue collected at 18-BOl. Although mercury bioaccumulates, mercury was not 

detected in Wetland 18 sediment, therefore it was not included in this model. HQs estimated for 

heron exposure to total DDT in fish tissues from this sampling location are: 7 .67(SFF=1), 3.67 

(SFF=0.49, based on the feeding territory in the fall) and 0.13 (SFF=0.02, based on the feeding 

territory in the winter). HQs for heron exposure to total PCBs in fish tissue were less than 1 for 

all SFFs. 

Considering feeding territory in the model provides a more realistic exposure estimate for the 

heron. Using an SFF of 1 serves as a reference since it assumes that the heron spends 100% of 

its time feeding in Wetland 18B. 

SFFValue 

0.02 0.49 

0.D2 - 0.49 

Notes: 
I 
2 
3 
4 
5 
ND 
NOA EL 
LOA EL 

Table 10-6-7 
Great Blue Heron HQ Calculations 

Tissue 
Concentration1 

Location Parameter (mg/kg) 

ISB-01 total DDT 0.129 

IBB-Ol total DDT 0.129 

18B-01 total PCB 0.087 

IBB-01 tot.al PCB 0.087 

Whole body killifish or pinfish (wet weight). 
Samples from top 5 cm of sediment (wet weight). 

Welland 18B 

Sediment 
Concentration2 PDE3 

(mg/kg} (mg/kg-day) 

0.152 0.023 

0.152 O.()()(» 0.011 

ND 0.015 

ND 0.0003 - 0.008 

Potential Dietary Exposure: revised from model in SAP (El A&H, 1997). 
Effects Levels in Sample et al., 1996. 
Hazard Quotient (PDE)+(NOAEL), 
Not detected. 
Nl)-()bserved-adverse-effects-level. 
Lowest-observed-adverse-effects-level. 
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NOAEL
4 

LOAEL 
(mg/kg-day) (mg/kg-day) HQ! 

0.003 0.D28 7.67 

0.003 0.028 0. 13 - 3.67 

0.003 1.8 0.83 

0.003 1.8 0.0017 0.044 



Final Remedial Investigation Report 
NAS Pensacola Site 41 
Section JO: Site-Specific Evaluations 
August 31, 2000 

Survival and Growth of Macroinvertebrates Associated with the Benthic Environment: 

As discussed in Section 7. this assessment endpoint was evaluated using the sediment quality triad 

approach for chemistry, toxicity, and diversity analysis. Results are scored via the decision making 

triad, and the overall condition of the wetland for this assessment endpoint is determined. 

Sediment Chemistry 

Table 10-6-8 compares detected Phase IIB/111 sediment concentrations to benchmark levels, and 

lists calculated HQs for each parameter. DDT and its metabolites are also compared to 

basewide levels (see Section 6). Only the detected parameters with benchmark levels are presented 

in Table 10-6-8. HQs were above 1 for DDD, DDE, and arsenic. However, DDD and DDE are 

below their respective basewide levels (50 ppb and 40 ppb). Arsenic is naturally occurring in the 

environment. Since arsenic is the only exceedance, a matrix score of" - " for sediment chemistry 

is applied. 

Sediment Toxicity 

Toxicity tests were performed on the marine amphipod Leptocheirus plumulosus and the 

marine polychaete Neanthes arenacoedentata, and neither test showed any acute or chronic effects. 

Results are shown in Table 10-6-9. Survival for both organisms was 100% or above in sediments 

collected at site l 8B-1. Weight measurements of polychaetes recovered after 20 day exposures 

to Site 18B-1 sediments (8.4 mg) nearly equaled the control organism weights (8.5 mg). 

Application of these results to the decision making triad discussed in Section 7 .14 revealed a triad 

matrix score of " - " for the amphipod and polychaete tests. 
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Table 10-6-8 (1) 

Wetland 18 
Phase llB/111 Sediment Concentrations Compared to Benchmark Levels 

Sample 
Location Parameter 

041M18B101 
4,4'-DDD (UG/KG) 

4,4'-DDE (UG/KG) 

Arsenic (MG/KG) 

Chromium (MG/KG) 

Copper (MG/KG) 

Lead (MG/KG) 

Zinc (MG/KG) 

Notes: 

Detected 
Concentration 

36 

6.1 

13.8 

3.6 

1.7 

5.9 

5.7 

(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 

Sediment 
Benchmark Value 

(SBV) 

1.22 

2.07 

7.24 

52.3 

18.7 

30.2 

124 

HQ 

29.51 

2.95 

1.91 

0.07 

0.09 

0.20 

0.05 

SBV-HQ 
Reference 

b 

b 

ab 

ab 

ab 

ab 

ab 
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Site 

Control (negative)· 

Wetland 18 (18-01) 

Note: 

Leptocheirus 

% Survival 

99 

100 

Table 10-6-9 
Toxicity Test Results 
Wetland 18 Sediment 

• Stalistically significant difference from control population . 

Benthic Diversity in Sediment 

Neanthes 

% Survival 

100 

100 

Weight (mg) 

8.5 

8.4 

Triad Matrix 
Scoring 

Sediment samples were also sorted for benthic diversity. Location 18-01 exhibited a 

lower diversity (2.36), when compared to other estuarine wetlands. A total of 43 organisms were 

collected and sorted into four dominant species. Common marsh representatives such as 

polychaete worms and corbiculid clams were found at this location. The highest number if 

individuals collected (22), was Capitella capitata, the polychaete worm which is commonly found 

in highly organic areas and areas suffering from human impacts. Two representatives of the 

earthworm family, Lumbriculus, were collected indicating the low salinity in this area. Although 

benthic diversity is lower than the reference wetlands, there is no indication of direct toxicity. 

Benthic diversity results and application to the toxicity test results are presented in Table 10-6-10. 

Application of these results to the decision making triad discussed Section 7 .14 revealed a 

triad matrix score of " - " for the benthic diversity test. 

Site 

Table 10-6-10 
Benthic Diversity Results and Application to the Toxicity Test Results 

Wetland 18 Sediment 

Pielou's Evenness Margalef's Richness 

10-6-22 
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Table 10-6-11 presents the interpretation of the triad analysis for the Wetland 18 Phase IIB/III 

sediment samples. Based on the results of the chemistry and toxicity data, condition 2 exists. This 

can now be applied to the Simplified Decision Flow Chart for Sediment, as presented in 

Figure 7-2. 

Location Sediment Chemistry 

Table 10411 
Triad Analysis Interpretation 

Wetland 18 Sediment 

Toxicity Test Benthic Assessment Interpretation 

Wetlaad 18 Strong evidence for the absence of pollution 
induced degradation. 

Condition number 2 denotes that Wetland 18 sediments are acceptable and no further action is 

recommended for sediment for this wetland. 

Protection of Fish Viability: 

Protection of fish viability was evaluated using two lines of evidence for Wetland 18B. The 

first line of evidence, a direct comparison of tissue residue concentrations to toxic effects 

thresholds in Level 3 fish, shows that no one contaminant had an HQ above 1. Although mercury 

bioaccumulates, mercury was not detected in Wetland 18 sediment, therefore it was not included 

in this model. The comparison is provided in Table 10-6-12. 

Constituent 

4,4-DDT 

4,4-DDE 

4,4-DDD 

Table 10412 
Contaminant HQ Calculations from Fish Tissue Samples 

Wetland lSB 

Level 3 Fish Tissue 
Cone 

(Fglkg) 

ND 

61.0 

68.0 

Level 3 Fish Tissue 
Cone. 

(mg/kg) 

ND 

0.061 

0.1)68 

Screening Ecotoxicity 
Values 
(mg/kg 

0.101 

0.10 1 

0.101 

HQ 

NA 

0.61 

0.68 

Alpha-Chlordane 1.40 0.0014 1.662 0.00084 

~~lt'f!li~~~~~~i87J)(}l4J1s:;'J.ii;~it·;'~'i~-•~:;~>,r11if.Q;()81k.\,, .. "''' -~~ ,_, -~,, .. .,.,,;l);93~;),;:~kcii~''"""'''~~L;;c,,0.08~;,"··; 

Noles: 
I 0.10 mg/kg NOED for mortality in the spiny dogfish, from Guarino, A.M, and S.T. Arnold (1979). 
2 16.6 mg/kg LOED for mortality in the pinfish, from Parrish, P.R., Schimmel, Hanson, D. J., S.C .• Patrick, J.M., and J. Forester (1976). 
3 0.98 mg/kg NOED for mortality in the pinfish, from Duke, T.W., Lowe, J.l., and A.J. Wilson, Jr. (1970). 
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For the second line of evidence, risk to Level 4 fish were also evaluated. An HQ greater than 1 

was calculated for Aroclor-1260 using an SPF of 1. Using an SFF of 0.000625, risks were not 

predicted to Level 4 fish from exposure to any chlorinated compounds. These results are shown 

on Table 10-6-13. 

In evaluating risk to Level 4 fish using an SPF of 0.000625,risks were not predicted to level 4 fish 

from exposure to any chlorinated compound. Only one parameter (Aroclor-1260) had an HQ 

slightly above 1 using an SPF of 1 for the level 4 fish. These results are shown on Table 10-6-13. 

10.6.5 Human Health Risk Assessment 

10.6.5.1 Samples Included 

Sediment 

041M18A101, 041M18A201, 041M18A301, 041Ml8B101, 001M001801 

Surface Water 

041\V18A201, 041\Vl8B101,001\V001801 

Fish Tissue 

041J18B101 

10.6.5.2 Current and Future Land Use 

\Vetland 18 is near a Boy Scout campground and family recreation area. Fishing and swimming 

could occur. More than 50 % of the sediment at \V etland 18 is exposed for most of the year, so 

assuming sediment exposure would be similar to soil exposure is more representative for this 

wetland than many others. Dermal contact could be a significant exposure pathway and was 

included in this HHRA; however, game fish habitat is generally limited, so fishing would not be 

expected. The habitat could support recreational fish, so temporary exposure to fish larvae could 

occur before the species become too large and are forced to find deeper open water. Fishing is 

likely in the open water area near \Vetland 18. 
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TABLE 10-6-13 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframe: Current and 
Future 
Medium: Sediment 
Exposure Medium: Sediment 

IJ:vnnc.tro Pntnt· IAl~tlonrl 18 Sediment 

(1) (1) 

Mmimum LDcalion of OetediM 
GAS Minimum Maximum Maximum Frequenc 

Range of Detection 

Number 
Chemical Concentratio 

Qualifier Concentration Qualih1r 
Units Ma:timum Limits 

n Co11ce11lJation y 

7 1,4-Dichlorobenzene 1100 0000 J 1100.0000 J UG/KG 041M18A20 1 I 5 1900 00 , 3600 00 

2-Butanono (MEK) 98.0000 J 120.0000 J UGIKG 041M18810 2 

72548 4,4'·000 16 0000 D 930.00 UGIKG 001M001801 5 

72559 4,4'-DDE 14.0000 J 270 0000 D UGIKG 041M18A10 4 

50293 4,4'-DDT 19000 J 1B00.0000 D UG/KG 041M18A30 4 

106445 4-Methylphonol {P-Cres 170.0000 J 330.0000 J UGIKG 041M18A30 2 

67641 Acetone 440.0000 J 750.0000 UGiKG 041M18A10 3 

309002 Aldrin 3.7000 3.7000 UGIKG 041M18A20 1 

5103719 atph•CNordano 4 8000 J 12.0000 J UGIKG 001M001801 2 

7429905 Aluminum (Al) 1550.0000 11100.00 MGIKG 041M18810 5 

7440382 Arsenic (As) 2 9000 J 83 80 MGIKG 041M18A30 5 

7440393 Barium(Sa) 10.9000 J 35 90 MG/KG 001M001801 5 

71432 Benzene 34.0000 J 50.0000 J UGIKG 041M18A10 2 

7440417 BeryUium {Bo) 0.7300 J 0.7300 J MG/KG 041M18810 1 

319857 bola·BHC 1.3000 J 1.3000 J UGIKG 041M18A20 1 

7440702 Caldum(Ca) 228.0000 J 6840.00 J MG/KG 041M18A10 5 

108907 Chlorobenzana 46.0000 J 430.0000 UG/KG 041M18A20 2 

7440473 Chromium {Cr) 5.8000 66 2000 MG/KG 041M18A20 4 

7440508 Copper{Cu) 52000 J 22.6000 MG/KG 041M18A10 4 
57125 Cyanide (CN) 8.8000 J 8.8000 J MGIKG 041M18B10 1 

84742 Di-n-butytphthalate 160.0000 J 430.0000 j UGIKG 041M18A30 3 

72208 Endrin 13 0000 J 13 0000 J UG/KG 001M001801 1 

53494705 Endrin ketone 6.5000 J 6.5000 J UG/KG 041M1BA20 1 
5103742 gamma-Chlordane 9.5000 J 9.5000 J UGIKG 001M001801 1 

7439896 lron(Fa) 805.0000 128000.00 MGIKG 041M18A30 5 

7439921 Lead {Pb) 45.4000 111.00 MGIKG 041M18A30 5 

7439954 Magnesium (Mg) 206.0000 J 3420.00 MG/KG 041M18A20 5 
7439965 Manganese (Mn) 15.3000 105 00 MG/KG 041M18A30 5 

75092 Methylene chloncle 7500000 750.0000 UGIKG 041M18A 10 1 
91203 Napnlhalen• 300.0000 J 300.0000 J UGIKG 041M18A20 1 

7440097 Potassium (K) 151.0000 J 846.0000 J MGIKG 041M18810 4 

7782492 Selenium (Se) 2.2000 3 8000 MG/KG 041M18A30 3 
7440235 Sodium (Na) 153.0000 J 3300.00 MGIKG 001M001801 5 

108883 Toluene 85.0000 J 220.0000 J UG/KG 041M18A20 2 
7440622 Vanadium (V) 7.3000 J 50 9000 MGIKG 041M18810 4 
7440666 Zinc(Zn) 6.7000 J 49.30 MG/KG 041M1BA20 5 

( 1) M1nimurtVmaximum detecled concentration 

{2) Maximum cooc111nlratlon uei:id H aereening value. 

(J) No background ~tratitln• were calwlated for ttiis medli1 

(4) PR Gs tor site lleapuser scenario calculated based on equations and paramelen!i presented in Section 8 of thi& report 

(5) RBCs fer residrlnttal ecenario taken from Region Ill Ri.$k·8'1sed Concentrai.;on Ti1bles, {USEPA, 1998). 

(6) Rationale Codaa Selecbon Abtl11e Screernng Level!i {ASL) 

Ceiellon ReHon: Below Screening Le\/eh; {BSL) 

Background Le\/els (BKG) 
No Toxicity lnformalion {NTX) 
fas.1mij1:1J Nutrient {EN) 

I 5 91.00 140.00 

I 5 NAV 

I 5 50.00 50.00 

I 5 37.00 37.00 

I 5 1900 00, 3600.00 

I 5 91.00 100.00 

I 5 0.82 24.00 

I 5 0.82 24.00 

I 5 NAV 

I 5 NAV 

I 5 NAV 

I 5 43.00 110.00 

I 5 0.38 2.30 

I 5 0.82 24.00 

I 5 NAV 

I 5 43.00 110 00 

I 5 11 10 1110 

I 5 23.00 23 00 

I 5 3.70 5.70 

I 5 1900.00, 3600 00 

I 5 1 70 50.00 

I 5 1.70 50.00 

I 5 062 24.00 

I 5 NAV 

I 5 NAV 

I 5 NAV 

I 5 NAV 
I 5 43.00 100 00 

I 5 190.00 , 3600 oc 
I 5 5440.00 5440.00 

I 5 1.70 B.30 

I 5 NAV 

I 5 43.00 110 00 

I 5 1600 15.00 

I 5 NAV 

(21 

Concenla.111on 

MEAN UsedfQf 
Screening 

1100.00 1100 

109.00 120 

285.00 930 

122.75 270 

827.98 1800 

250.00 330 

556.67 750 

3.70 3.7 

8.40 12 
6606.00 11100 

25.88 83.8 

2178 35.9 

42.00 50 

0 73 073 

130 1.3 

3651.60 6840 

238.00 430 

21.80 66.2 

14.30 226 

8.80 8.8 

253.33 430 

13.00 13 

6.50 65 

8 50 95 

40681.00 128000 

71.16 111 

1395 40 3420 

55 04 105 

750 00 750 
300.00 300 

393.25 846 

2 97 3.8 

1002.40 3300 

152.50 220 

18.85 50.9 

19.24 49 3 

Oe!initions: 

(31 (4) 

AdoJescen;l 
8.ackgrou11d 1respasser 

Value Screening 
Toxidty Value 

NIA 920000 
NIA 190000000 

NIA 92000 

NIA 65000 
NIA 65000 

NIA 1600000 

NIA 32000000 

NIA 1300 

N/A 63000 

NIA 320000 
NIA 15 

NIA 22000 

Ni A 750000 

NIA 630 

N/A 12000 

NIA NIA 

NIA 6300000 

NIA 1600 

NIA 13000 

NIA 6300 

N/A 32000000 

NIA 95000 

NIA 95000 

NIA 63000 

Ni A N/A 

NIA 400 

NIA NIA 

N/A 15000 

N/A 2900000 

NIA 13000000 

NIA NIA 

NIA 1600 

NIA NIA 

NIA 63000000 

NIA 2200 
NIA 95000 

NIA= Not Applicable 

NAV .. Not Available. 

Residential Soil 
RBC 

27000 

4700000 

2700 

1900 

1900 
39000 

780000 

38 

1800 

7800 

0.43 

550 

22000 

16 

350 

N/A 

160000 

39 

310 

160 

780000 

2300 

2300 

1800 

NIA 

400 

N/A 

1100 

85000 
310000 

NIA 

39 
NIA 

1600000 

55 
2300 

COPC u Chemi.cal of Potential Cortcern 

(5) (6 

Ralionlille 
Potential fo' 

ARARfTBC 
COPC 

Contaminar 
Flag 

ScuH:I! t Oelecilon 

°' Seiecti<"il 

c NIA NO BSL 

N N/A NO SSL 

c NIA NO BSL 

c NIA NO BSL 

c NIA NO SSL 

N NIA NO BSL 

N N/A NO SSL 

c N/A NO BSL 

c N/A NO SSL 

N NIA NO BSL 

c N/A YES ASL 

N NIA NO BSL 

c N/A NO BSL 

c N/A NO SSL 

c NIA NO BSL 

N/A NO EN 

N NIA NO SSL 

N N/A NO SSL 
N N/A NO BSL 

N NIA NO BSL 
N NIA NO BSL 

N N/A NO BSL 

N NIA NO SSL 

c NIA NO SSL 

N NIA ND EN 

0 OSWER NO BSL 
NIA NO EN 

N NIA NO BSL 

c NIA NO BSL 
N NIA NO BSL 
0 NIA NO EN 

N NIA NO BSL 

N/A NO EN 

N NIA NO SSL 

N N/A NO BSL 
N N/A NO BSL 

ARARITBC,,. Applic1'ble ot Rele11eeint 1:1nd Appropriate ReqtJirement/ To Se Confi.idered 

J "' Estimated Value 

C .. Carcmogenic 

N Nonc1udnogenic 
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10.6.S.3 Sediment COPCs 

As shown in Table 10-6-13, the following sediment COPC was identified: 

• Arsenic 

10.6.S.4 Surface Water COPCs 

As shown in Table 10-6-14, the following surface water COPC was identified: 

• Arsenic 

10.6.S.S Fish Tissue COPCs 

As shown in Table 10-6-15, the following chemicals were identified as COPCs: 

• 4,4'-DDD 

• 4,4'-DDE 

• PCB Aroclor-1260 

• alpha-Chlordane 

10.6.S.6 Risk Characterization 

Sediment and Surface Water 

As shown in Tables 10-6-16 through 10-6-20, arsenic is the only contributor to risk in sediment 

and surface water. Wetland 18 risk and hazard estimates for sediment and surface water are 

summarized on Table 10-6-20. The cumulative risk estimated for this wetland is 1.3E-5 and the 

HI was estimated to be 0.1. Arsenic was identified as a COC in sediment and surface water based 

on its contribution to the cumulative risk estimate for this wetland. Tables 10-6-16 through 

10-6-19 detail cancer and noncancer hazard estimates for this wetland. Although exposure would 

likely be acute or subchronic, these hazard estimates were developed for completeness, and RGOs 

were developed below. 



TABLE 10-6-14 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Exposure Medium: Surface Water 
Exposure Point: Wetland 18 Suliace Water 

(1) (1) 

Minimum 
CAS M1n1mum Maximum 

Chemical Concentratia 
Number Qualifier Concentration 

n 

106467 1, 4-Dichlorobenzene 1.000 2.0000 

7429905 Aluminum (Al) 119.000 J 1220.0000 

7440382 Arsenic (As) 68.300 68.3000 

7440393 Barium (Ba) 26.200 J 26.2000 

71432 Benzene 1 000 5 0000 

7440702 Calcium (Ca) 3060.000 9420.0000 

108907 Chlorobenzene 5.000 14 0000 

7440473 Chromium (Cr) 15.600 15 6000 

7439896 Iron (Fe) 848.000 122000.0000 

7439921 Lead (Pb) 12.200 12 2000 

7439954 Magnesium (Mg) 1110.000 7280.0000 

7439965 Manganese (Mn) 47.600 144.0000 

7 440097 Potassium (K) 901.000 3600.0000 

7440235 Sodium (Na) 5340.000 48300.0000 

7440622 Vanadium (V) 10.000 J 10 0000 

{1) Minimum/maximum detected concentration 

{2) Maximum concentration U!iled as screenlng value 

Location of 
Maximum Detection 

Units Maximum 
Qualifier 

Concentration 
Frequency 

UG/L 041W16A201 2 I 3 
UG/L 041W18A201 3 I 3 

UG/L 041W18A201 1 I 3 

J UG/L 041W1BA201 1 I 3 

UG/L 041W18A201 2 I 3 

UG/L 041W18A201 3 I 3 

UG/L 041W18A201 2 I 3 

UGIL 041W18A201 1 I 3 

UGIL 041W18B101 3 I 3 

UGIL 041W18A201 1 I 3 

UG/L 041W18B101 3 I 3 

UG/L 041W18A201 3 I 3 

J UG/L 041W18B101 3 I 3 

UG/L 041W18B101 3 I 3 

J UG/L 041W18A201 1 I 3 

(3} RBCs for adolescent site trespasser scenario calc1.1lated using equations and parameters presenterJ in Section 6 of ttus report 

(4) Tap water RBCs taken from Region Ill Risk-Based Concentration Tables, (US EPA, 1998) 

(5) Ratior.ale Codes Selection Reason: Above Screening Levels (ASL) 

Deletion Reason: Below Screening Le1Jels (BSL) 

Background Levels (BKG) 

Essential Nutrient (EN) 

Range of 

Detection 

Um its 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

(2) 

Concentration 
Backgroun 

Mean Used for 

Screening 
d Value 

1.50 2 NIA 

525.33 1220 NIA 

68.30 68.3 N/A 

26.20 26.2 NIA 

3 00 5 NIA 

6746.67 9420 NIA 

9.50 14 NIA 

15 60 15.6 NIA 

44582.67 122000 N/A 

12 20 12.2 N/A 

3413.33 7280 N/A 

100.53 144 NIA 

2147.00 3600 N/A 

19933.33 48300 NIA 

1000 10 N/A 

Definitions. NIA Not Applicable 

NAV Not Available 

:::::1 A 

T 
Screening 
Toxicity 
Value 

41 

120000 

5.6 

8300 

91 

NIA 

420 

360 

NIA 

15 

NIA 

2400 

N/A 

NIA 

830 

COPC Chemical of Potential Concern 

(4) (5l 

Potential 
Rationale for 

Tap Water COPC Contaminant 
ARARfTB 

RBC 
C Source 

Flag DeJection or 
Selection 

0.47 c NIA NO BSL 
3700 N NIA NO BSL 

0.045 c NIA YES ASL 

260 N N/A NO BSL 

0.36 c N/A NO BSL 

NIA NIA NO EN 

3.5 N NIA NO BSL 

11 N NIA NO BSL 

N/A N N/A NO EN 

15 N TTAL NO BSL 

N/A NIA NO EN 

73 N N/A NO BSL 

N/A NIA NO EN 

NIA N/A NO EN 

26 N NIA NO BSL 

ARARfTBC Applicable or Releveant and Apprnpilale RequlremenV To Be ConS1dered 

J = Estimated Value 

C = Carcinogenic 

N = Noncarcmogenic 



TABLE 10-6-15 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

CAS 
Number 

72548 

72559 

11096825 

5103719 

Timeframe: Current and Future 
Exposure Medium: Fish 
Exposure Point: Wetland 18 Fish 

(1) 

Chemical 
Minimum Minimum 

Concentration Qualifier 

4,4'-DDD 68 

4,4'-DDE 61 

Aroclor-1260 87 j 

ialpha-Chlordan 1.4 J 

(1 I Mirnmumlmaximum delacled concentration 

(1) 

Maximum 
Concentratio 

Maximum 
Qualifier 

n 

68 

61 

87 J 
1.4 j 

(2) Maximum concentration, adjusted by a trophic transfer coefficient, used as screening value 

(3) No background e<:incentrations was calculated for this media 

Location of 
Maximum 

Units 
Concentratio 

n 

UGIKG 041J186101 

UGIKG 041J18B101 

UGIKG 041J18B101 

UGIKG 041J186101 

(4) RBCS for subsistence fisher scenario taken from USEPA Region Ill Risk-Based Concentration Tables, 1998_ 

(6) Rationale Codes Selection Reason Above Screening Levels (ASL) 

Deletion Reason: Below Screening Levels (BSL) 

Background Levels (BKG) 

No To.icily lnformat1on (NTX) 

Detection 

Frequenc 
y 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

Range of 
Detection Limits 

NAV 

NAV 

NAV 

NAV 

(2) (3) (4) (6 
Rationale 

Subsistence for 
Concentration Potential 

Backgroun Fisherman Contamina 
MEAN Used for 

d Value Screening ARARITB COPC Flag 
nt 

Screening Toxicity Value C Source 
Delection 

--
68 680 NIA 13. 1 c NIA YES ASL 

61 610 NIA 93 c NIA YES ASL 

B7 609 NIA 1.6 c NIA YES ASL 

1.4 14 N/A 9 c NIA YES ASL 

Definitions N/A Nol Applicable 

COPC =Chemical or Potential Concern 

ARAR!TBC Applicable or Relsveant and Appropriate RequiremenV To Be Considered 

J Estimated Value 

C Carcinogenic 

N Noncarclnogsnic 



Timeframe: Current and Future 
Medium: Sediment 

Exposure 
Route 

Ingestion 

Dermal 

Exposure Medium: Sediment 
Exposure Point: Wetland 18 
Receptor Population: 
Trespasser 

Medium 
Chemical of EPC 

Potential Concern Value 

Arsenic 83.8 

Arsenic 83.8 

EPC = Exposure Point Concentration 

MG/KG =.Milligram per Kilogram 

M =Medium-specific EPC selected tor risk calculation. 

Medium 
EPC 
Units 

MG/KG 

MG/KG 

TABLt: 10-6-16 
CALCULATION OF CANCER RISKS 

SEDIMENT EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected 
Route EPC for Hazard Intake 

Value Calculation (Cancer) 

NIA M 3.79E-06 

NIA M 1.55E-07 

Intake Slope 
(Cancer) Cancer Slope Factor 

Units Factor Units 

mg/kg-day 1.5 mg/kg-day)" 

mg/kg-day 7.5 mg/kg-day)· 

Total Risk All Exposure Routes/Pathways I 

Cancer 
Rlsk 

6E-06 

1E-06 

7E-06 I 



Exposur 
e Route 

Ingestion 

Dermal 

TABLE 10-6-17 
CALCULATION OF HAZARD QUOTIENTS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Wetland 18 
Receptor Population: 
Trespasser 

-----·----

Chemical of Medium Medium 
Potential EPC EPC 
Concern Value Units 

EPC Selected Intake 
Route EPC for Hazard (Non-

Value Calculation Cancer) 

Intake 
(Non-

Cancer) 
Units 

Arsenic 83.8 MG/KG NIA M 2.65E-05 mg/kg-day 

Arsenic 83.8 MG/KG NIA M 4.35E-07 mg/kg-day 

Reference 
Reference Dose 

Dose Units 

3.00E-04 mg/kg-day 

6.00E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

EPC = Exposure Point Concentration 

MG/KG = Milligram per Kilogram 

M = Medium-specific EPC selected for risk calculation. 

Hazard 
Quotien 

t 
9E-02 

I 7E-03 

I 1E-01 I 



Receptor Population: Trespasser 
Receptor Age: Adolescent 

TABu: 10-6-18 
CALCULATION OF CANCER RISKS 

SURFACE WATER EXPOSURE 
NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Medium: Surface Water 
Exposure Medium: Surface Water 

!Exposure Point: Wetland 18 

~~~~~~~~~~· 

Exposure Chemical of 
Route Potential Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

Medium 
EPC 

Value 

0.0683 

0.0683 

M =Medium-specific EPC selected for risk calculation. 

Medium 
EPC 
Units 
.. ,... -·-
MG/L 

Route EPC Selected 
EPC for Hazard Intake Intake 

Value Calculation (Cancer) (Cancer) Units 

NIA M 4.02E-06 mg/kg-day 

N/A M 8.35E-07 mg/kg-day 

Slope 
Cancer Factor 

Slope Factor Units Cancer Risk 

1.5 mg/kg-day)" 6E-06 

7.5 mg/kg-dayf 4E-07 

Total Risk I 6E-06 I 



TABLE 10-6-19 
CALCULATION OF HAZARD QUOTIENTS 

SURFACE WATER EXPOSURE 
NAS PENSACOLA SITE 41 

~Timeframe: Current and Futu:eer I 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Wetland 18 
Receptor Population: Trespasser · 
Receptor Adolescent 

Medium Medium Route EPC Selected Intake 
Exposure Chemical of EPC EPC EPC for Hazard Intake (Non-Cancer) 

Route Potential Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

Value 

0.0683 

0.0683 

M =Medium-specific EPC selected for risk calculation. 

Units 

MG/l 

MG/l 

Value Calculation (Non-Cancer) Units 

N/A M 2.81 E-05 mg/kg-day 

M 5.85E-06 mg/kg-day 

Referenc Reference Hazard 
e Dose Dose Units Quotient 

3.00E-04 mg/kg-day 6E-03 

6.00E-05 mg/kg-day 7E-03 

Total Hazard Index I 1E-02 I 



Medium 

Sediment 

Surface Water 

Timeframe: Current and Future 
Receptor Population: Site 
Trespasser 

TAbLE 10-6-20 
RISK SUMMARY 

SEDIMENT AND SURFACE WATER EXPOSURE 
NAS PENSACOLA SITE 41 

Carcinogenic Risk 
Exposure Exposure 
Medium Point 

Chemical Chemical 

Ingestion 
Dermal 

Total 
Contact 

Sediment Wetland 3 Arsenic 6E-06 1E-06 7E-06 Arsenic 

(Total) 6E-06 1E-06 7E-06 (Total} 

Surface Water Wetland 3 Arsenic 6E-06 4E-07 6E-06 Arsenic 

(Total) 6E-06 4E-07 6E-06 (Total) 

Non-carcinogenic Hazard Quotient 

Primary Target Organ Ingestion 
Dermal 
Contact 

skin 9E-02 ?E-03 

9E-02 7E-03 

skin 6E-03 7E-03 

6E-03 7E-03 

Total Risk Across All Pathways I 1 E-05 I Total Hazard Index Across All Pathways 

Total 

1E-01 

1E-01 

1E-02 

1E-02 

I 1E-01 I 
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Fish Tissue 

Recreational Fishennen 

For carcinogenic risks (Table 10-6-21), cumulative risk using the modified 95th percentile fish 

ingestion rates (4.3 g/day) is below the lE-06 threshold. For noncarcinogenic effects 

(Table 10-6-22) , the calculated hazard index is below the threshold level of 1 . 

Subsistence Fishennen 

For carcinogenic risks (Table 10-6-23), the cumulative risk for hypothetical subsistence fishermen 

based on the modified 95% percentile fish ingestion rate (19.5 g/day) is below the lE-06 threshold 

level. For noncarcinogenic effects (Table 10-6-24), the calculated hazard index is below the 

threshold level of 1. 

A summary of the risk estimates for both the recreational and subsistence fishermen populations 

is presented in Table 10-6-25. 

10.6.5.7 Remedial Goal Options 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to RAGS 

Bulletin 5, Remedial Options (USEPA, 1995). Because arsenic was identified as a COC for 

surface water and sediment based only on cancer risk estimates, only risk based RGOs were 

developed. As shown in Table 10-6-16, the sediment exposure point concentration of 

83.8-mg/kg-day resulted in a risk estimate of 6.9E-6 for arsenic under an adolescent 

trespasser scenario. Using a linear ratio, a target risk of lE-6 would result from 12.24 mg/kg. 

Therefore, 122.4 mg/kg and 1224 mg/kg represent target risks of lE-5 and lE-4, respectively. 

RGOs for arsenic in surface water for the adolescent trespasser are 0.0113 mg/L, 0.113 mg/L, 

and l.13 mg/L for lE-6, lE-5, and lE-4, respectively. 

10-6-34 



Chemical of 
Potential Concern 

4,4'-DDD 
4,4'-DDE 

Aroclor-1260 
Chlordane 

TAB Lt: 10-6-21 
CALCULATION OF CANCER RISKS 
RECREATIONAL FISH INGESTION 

NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Medium: Fish tissue 
Exposure Route : Ingestion 
Exposure Point: Wetland 18 
Receptor Population: Recreational 

Medium Intake 
Medium EPC Intake (Cancer) 

EPC Value1 Units (Cancer) Units 

6.8E-02 mg/kg 5.5E-09 mg/kg-day 

6.1 E-02 mg/kg 5.5E-09 mg/kg-day 

8.7E-02 mg/kg 8.1 E-09 mg/kg-day 

1.40E-03 mg/kg 6.9E-11 mg/kg-day 

Oral Slope 
Factor 

2.4E-01 

3.4E-01 
2.0E+OO 
3.5E-01 

Slope Factor 
Units 

(mg/kg-day)"' 

(mg/kg-day)"1 

(mg/kg-dayr1 

(mg/kg-dayf 1 

Total Pathway Risk l 

1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 

Cancer 
Risk 

1E-09 

2E-09 
2E-08 
2E-11 

2E-08 

2 No risk can be calculated because slope factor does not exist and chemical is not considered carcinogenic. 

I 



Chemical of 
Potential Concern 

4,4'-0002 

4,4'-DDE2 

Aroclor-12602 

Chlordane 

TABLE 10-6-22 

CALCULATION OF HAZARD QUOTIENTS 
RECREATIONAL FISH INGESTION 

NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Medium: Fish tissue 

Exposure Route : Ingestion 
Exposure Point: Wetland 18 
Receptor Population: Recreational 

Medium Intake 
Medium EPC (Noncarcinogenic 

EPC Value 1 Units ) 

6.SE-02 mg/kg 1.3E-08 

6.1 E-02 mg/kg 1.3E-08 

8.?E-02 mg/kg 1.9E-08 
1.40E-03 mg/kg 1.6E-10 

Intake 
Units Oral RfD 

mg/kg-day NA 

mg/kg-day NA 

mg/kg-day NA 
mg/kg-day 5.0E-04 

RfD Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 

Total Pathway HI I 

1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 
2 Noncarcinogenic effects can not be determined due to the lack of an oral RfD. 

Hazard 
Quotient 

NA 

NA 

NA 
3E-07 

3E-07 I 



Chemical of 
Potential Concern 

4,4'-DDD 

4,4'-DDE 

Aroclor-1260 

Chlordane 

T ABU:: 1 0-6-23 

CALCULATION OF CANCER RISKS 
SUBSISTENCE FISH INGESTION 

NAS PENSACOLA SITE 41 

Timeframe: Current and Future 

Medium: Fish tissue 
Exposure Route : Ingestion 

Exposure Point: Wetland 18 

Receptor Poplation: Hypothetical Subsistence 

Medium 
Medium EPC Intake Intake Oral Slope 

EPC Value 1 Units Units Factor 

6.8E-02 mg/kg 2.5E-08 mg/kg-day 2.4E-01 

6.1E-02 mg/kg 2.5E-08 mg/kg-day 3.4E-01 

8.?E-02 mg/kg 3.?E-08 mg/kg-day 2.0E+OO 

1.40E-03 mg/kg 3.2E-10 mg/kg-day 3.5E-01 

Slope Factor 
Units 

(mg/kg-dayf 

(mg/kg-dayf1 

(mg/kg-dayf1 

(mg/kg-dayf 1 

Total Pathway Risk 

1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 

Cancer 
Risk 

6E-09 

9E-09 

?E-08 

1E-10 

2 No risk can be calculated because slope factor does not exist and chemical is not considered carcinogenic. 



Chemical of 
Potential Concern 

4,4'-0002 

4,4'-DDE 2 

Aroclor-12602 

Chlordane 

TABLE 10-6-24 
CALCULATION OF HAZARD QUOTIENTS 

SUBSISTENCE FISH INGESTION 
NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Medium: Fish tissue 
Exposure Route : Ingestion 
Exposure Point: Wetland 18 
Receptor Population: Hypothetical Subsistence 

Medium Medium 
EPC EPC Intake Intake 

Value1 Units Units 

6.BE-02 mg/kg 5.9E-08 mg/kg-day 

6.1 E-02 mg/kg 5.9E-08 mg/kg-day 

8.7E-02 mg/kg 8.7E-08 mg/kg-day 
1.40E-03 mg/kg 7.5E-10 mg/kg-day 

Oral RfD 

NA 

NA 

NA 
5.0E-04 

RfD Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 

Total Pathway HI I 
1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 
2 Noncarcinogenic effects can not be determined due to the lack of an oral RfD. 

Hazard 
Quotient 

NA 

NA 

NA 
1 E-06 

1E-06 I 



Chemical of 

Potential Concern 

4,4'-DDD 
4,4'-DDE 

Aroclor-1260 
Chlordane 

TABLL 10-6-25 
RISK SUMMARY 

FISH TISSUE INGESTION 

NAS PENSACOLA SITE 41 

Timeframe: Current and 
Future 

Medium: Fish tissue 
Exposure Route : Ingestion 

[ Recreational Fishermen 

Medium Medium Hazard 
EPC EPC Quotient 

Cancer Risk 

Value 1 Units 

6.SE-02 mg/kg NA 1E-09 
6.1 E-02 mg/kg NA 2E-09 
8.7E-02 mg/kg NA 2E-08 
1.40E-03 mg/kg 3E-07 2E-11 

Cumulative HI I Cancer Risk 3E-07 2E-08 

Subsistence Fishermen 

Hazard 
Quotient 

Cancer Risk 

NA 6E-09 
NA 9E-09 
NA 7E-08 

1 E-06 1E-10 

1E-06 9E-08 

N/A - Not applicable (value cannot be determined due to lack of toxicological reference information) 

1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 
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10.6.6 Conclusions and Recommendations 

Wetland 18 was sampled in Phase JIB/Ill to represent the Group C wetlands. Phase JIB/III 

assessment endpoint and triad analyses revealed that sediment and surface water were acceptable 

at this wetlands. The HHRA identified arsenic as a COPC for sediment and surface, and several 

pesticides as fish tissue CO PCs. However, the thick foliage surrounding the wetland and the 

potential for encountering poisonous snakes, such as the cottonmouth, are likely deterrents for 

most trespassers. The wetland also has no value for recreational fishing, and provides limited 

habitat for lower trophic level fish. 

Because of the lack of excess ecological risk at Wetland 18, the restricted access to 

human trespassing within the area, and limited human health risk associated with fish consumption 

from this area, no further action is recommended for Wetland 18. 
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10.7 Wetland 10 

10.7.1 Site Description 
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Wetland 10 lies at the southern end of Magazine Point. Parsons and Pruitt divided this water body 

into two parts, lOA and lOB (USEPA, 1991). Wetland lOA was classified as a 

palustrine emergent system, while Wetland lOB was designated an estuarine emergent system. 

Wetland lOA is a man-made drainage ditch which receives storm water runoff from the 

northern part of Chevalier Field and the southern area of Magazine Point. Overgrown, with 

stagnant standing water, Wetland 1 OA is connected to Wetland 1 OB via a culvert which runs under 

a service road. Wetland lOB once had a connection to Pensacola Bay. A four foot high 

man-made sand berm, constructed since the Site 41 Phase IIA field work was performed in late 

1995, now keeps Wetland lOB from being tidally influenced. Wetland lOB now drains by 

percolation to groundwater. 

Wetlands lOA and Bare surrounded by scattered pine trees and weedy shrubs. Various aquatic 

plants, including cattails (Typha lattifolia), duckweed (Lemna, sp.), and other aquatic weeds grow 

in Wetland 1 OA. The open water portion of Wetland 10 ranges from 1 to 4 feet in depth, and 

12 to 20 feet in width. Sediment in both wetlands is very sandy, with TOC values below 1 % . 

IR sites potentially affecting Wetland 10 include Sites 32, 33, and 35 (OU 10). Site 32 is the 

former industrial waste sludge drying beds. Site 33 includes the wastewater treatment plant ponds 

(including the former surge pond, the stabilization pond, and the polishing pond). Site 35 includes 

the solid waste management units of the former Industrial Wastewater Treatment Plant 

(NEESA, 1983). 
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10.7.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-7-1 denotes 

Phase IIA Wetland 10 sampling locations. 

Sediment 

Twenty-one metals were detected in Wetland 10 sediment samples. Five metals - cadmium 

(2.8 ppm, 34.6 ppm, and 1.7 ppm at locations 33M02, 33M04, and 10A3), chromium 

(79 ppm and 1,180 ppm at locations 33M02 and 33M04), copper (45.1 ppm at location 33M04), 

lead (161 ppm and 49.9 ppm at locations 33M04 and 10A3), and nickel (52.1 ppm at location 

33M04) exceeded sediment benchmark levels. Fourteen pesticides were detected in Wetland 10 

sediment samples: 4,4'-DDT and its metabolites, aldrin, delta/gamma-BHC, endosulfan I, 

heptachlor, heptachlor epoxide, endrin, endrin aldehyde, dieldrin, and alpha/gamma-chlordane. 

4,4'-DDE exceeded the basewide level (40 ppb) at location 33M02 (54 ppb). 4,4'-DDD 

(120 ppb), 4,4'-DDE (96 ppb) and 4,4'-DDT (48 ppb) exceeded basewide levels at 

location 33M03. No other pesticides exceeded its sediment benchmark level. Aroclor-1260 

exceeded its sediment screening value (21.6 ppb) at location 33M01 (49 ppb). Sixteen SVOCs 

were detected in Wetland 10 sediment samples, including mostly high- and low-molecular weight 

PAHs. Four PAHs - acenaphthylene (33 ppb, and 32 ppb at locations lOAl and 10A2); and 

benzo(a)anthracene (87 ppb), benzo(a)pyrene (110 ppb), and fluoranthene (140 ppb) at 

sample location lOAl - exceeded sediment benchmark levels. No other SVOCs exceeded a 

sediment benchmark level. No VOCs were detected in Wetland 10 sediment samples. 

Table 10-7-1 shows the Wetland 10 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-7-2, which lists 

only the parameters with benchmark levels, compares detected concentrations at each sample 

location to sediment benchmark levels, and lists calculated HQs for each parameter. The HQs will 

be further discussed in the ecological risk section. 
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Parameter 

Inorganics (mg/kg) 

•· Aiif itf llif ili'i"eAif 
Antimony (Sb) 

J;rseliii::-(_!\s) 

Barium (Ba) 

~l;ilfi(Cd): 

Calcium (Ca) 

· c®l~Ji:!ii~~r> 
Cobalt (Co) 

Iron (Fe) 

.· L!¥(df!il~·· ... 
Magnesium {Mg) 

~~~(Mn) 
Nickel (Ni) 

Pota&S iUlll; (K) 

Selenium (Se) 

·su~~:c(~ 
Sodium (Na) 

Thi)Jiutn (0) 

Vanadium (V) 

Zillc(Z~J,;;· 

Pesticides and PCBs (µg/kg} 

4,!4!~DDEi 

4,4'-DDD 

4,4':DDT 

Aldrin 

.11@ia~C~9nJanc, ... 

Aroclor-1260 

~ij%w~¢: 
Dieldrin 

Table 10-7-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland IO Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

1m lfOO- 8910 3714,29'' 

117 0.19 0.19 

6/7 m82-6.2. 2.47 

717 1.6 - 15.I 6.29 

417t .Qi~7:7 )4;6 9.84' 

717 155 - 3880 1395.01 

.•1n 4.9- 1180 ,187~~?J;i ,,. 

117 3.9 3.9 
~ sn• . -2~4 - 45·;1' l?'.88 

717 710 - 7420 2268.57 

7tJ 5.3 c 161 35.01 

517 46.2 - 242 125.6 

m: 4.1 -135 30.93 

417 I - 52.1 14.05 

617 19.5 - 493 204 .• 7 

117 0.2 0.2 

1/6 0.32 0.32 

417 35.2 - 482 186.44 

1/6 l.5., 1:5 

317 4.6- 16.4 9.31 

7n 6:7-lf5 33.9,7" '"'to_.,,~.· 

611 0.25 ".96 31.93 

417 25 120 54.5 

617 0.2h48 11.93 

217 O.ITTB - 0.12 0.099 

6}7 0.13 - 0.96 0.31 

217 12 - 49 30.5 

in Oi3.B-0:88 o:56 

117 0.39 0.39 

·'.~rf~-~~r. 
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Table 10-7-1 
Phase IIA Detected Concentrations in Wetland 10 Sediments 

Parameter 

Pesticides and PCBs (µg/kg) (Continued) 

Endrin 

gamma-Chlordane 

:fl~tacl:ilor. 

Heprachlor epoxide 

SVOCs (µg/kg) 

1,2-Dichlorobenzene 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(b )fluoranthene 

BenzO{g,li,i)peiyl~ 

Benzo(k)fluoranthene 

bis(2-Ethylhexyl)plitllhlate(Bt:HP) 

Burylbenzylphthalate 

Clriysene 

Fluoranthene 

Phenanthrene 

Pytene 

Notes: 

(''ti 

Frequency of 
Detection 

':''"' .-_-i:--

/T"•'{ 

2/7 

3/7 

4/'Z,:< 

317 

1/7 

217 

317 

3/7 

217 

317' 

217 

tn 
117 

Jn 

4/7 

Jn 

2/7 

Jn 

Range of Detected 
Concentrations 

0.41 - 2.3 

0.27 - 0.82 

0.1 - 0.84 

28 

32 - 33 

27 - 87 

27-lfo1 

150 - 190 

26-72 

63 74 

52 

35 

JO- 97 

43 - 140 

24-72 

22 - 23 

39 - 110 

Average Detected 
Concentration 

1.36 

0.09T 

0.54 

0.14 

0.35 

28 

32.5 

22, 

61.67 

170 

56.33 

68.5 

. 52-

35 

68.67 

88.75 

22.5 

79.3 .. 

The total number of samples is reduced by the number of rejected samples. However, no positive results were rejected. 
All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for inorganics which are in milligrams per kilogram (mg/kg) 
or parts per million. 
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Tallie 10-7·2 

Welland 10 
Phase llA Sediment Concentrations Compared to BenC"hmark Levels 

'Sedlm•nt 

.Sample 
locallon 

Oetected Benchmark Value 
Parameter Concentration (SBVJ 

033M002001 
4,4'-0DO (,UGIKG) 36 

4,4'-DDE (UG/KG) 54 J 
4,4'-0DT (UG/KG) 8.8 J 
alpha.Chlotdan" (UG/KG) 0.26 J 
A roclor-1260 (UG/KG) 12 J 
Arsenic (MG/l<G} 0.82 J 

Cadmium (MG/KG) 2.8 

Ch•omium (MG/KGJ 79 

Copp•• (MGIKG) 9.3 

garrwna-BHC (lindane) (UG/KG) 0. 12 J 
gamm..Chlo1dane (UGIKG) 0.52 J 

Lead (MGll<;GJ 5.3 

Zinc (MGIKG) 22.3 

Notes: 
(a) USE PA Screening Concentration tor Sediment - EPASSVs 
(b} FDEP Sediment Qualily Assessment Guidelines· FOEP SOAGs 
Some of the nurt1beis in the table .may vary because of rolinding. 
Basewide levels (detailed in Section 6) for DOT and its metabolites 
Bas&wide level for 4,4'-DDE' ts 40 ppb. 
Basewide le11el for 4,4'-DDD i$ 50 ppb, 
Basewitie ~v&I for 4,4'·DDT is 20 ppb. 

L22 
2.07 

1.19 
1.7 

21.6 

7,24 

0.68 

52.3 

18.7 

0.32 

1.7 

JQ.2 
124 

Ha 

29.51 
26.09 
7.39 
Q, 15. 

0.56 

0, 11 

4, 12 

1.5i 

0.50 

0.38 

0.31 

0 18. 
a., 11' 

SBV 
Reference 

b 

b 

b 

a 

b 

ab 

b 

a b 

ab 

0 
a 

ab 

ab 

L 

• 

•• •• 



Table 10·7·2 

Wetland 10 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sediment 

.Sample 
location 

Detected Benchmar1< Value 
Parameter Concentration (SBV) 

•• 

041M10A101 
Acenaphthylene (UGIKG) 33 J 

alpha-Chlordane (UGIKGJ 0.19 J 

Anlhraceno (UGIKG) 22 J 

A.-.enic (MG/KG) 1,2 

BenzO{a)anlhr.tcene (UG/KG) 87 
Beozo(a)pyrene (UGIKG) 110 

Chromium (MG/KG) 49 
ChrysMe (UG/KG) 97 

Copper .(MG/KG) 2.4 

Flijoranthene (UG/KG) 140 

Lead (MGIKG) 8.2 
Nickel (MGIKG) 1.9 J 
Phen.an1htene (UG/KGl 22 j 

Pyrene (UGIKG) ·110 
Zinc (MG/KG) ~-7 

Notes: 
(a) USEPA Screening Concentrali011 for Sediment· EPA SSVs 
(b) FDEP Sedimen1 Quality Assessment Guidelines ' FDEP SQAGs 
Some of the numbe1s in the tablto meiy vary because of co1,.1nding. 
Basewide leveJs {detailed in Section 6) for DOT and its metabolites 
Basev1lde level for 4.4'-DDE i• 40 ppb. 
Basewida level for4,4'-DDO Is so ppb. 
Basewide level for 4,4'·DDT is 20 ppb. 

5.87 

1 7 

46.9 

724 
74.8 
88.8 

52..3 
108 

18.7 
113 

30.2 
15.9 

&6.7 

153 

124 

HQ 

5.62 
0.11 

0-47 

0.17 

1.16 
1 24 
0.09 

0.90 

0.13 

l .24 

027 
0.10 

0.25 

0.72 

0.05 

SBV 
Reference 

• ., 
I 

• •• 
' ' 

•• 

b 

a 

b 
ab 

b 

b 

ab 

b 

•b 
b 

• b 
a b 

b 

b 

ab 

• • 



Table 1~7-2 

Wetland 10 
Phase llA Sediment Concentralions Compared to Benchmark t:.evels 

~arameter ---

041M10A301 
4,~'-0DE (l,IGIKG) 

4.4'·DDT (UG/KG) 
alpha-Chlorda"" WGll<G) 

A nlrnony (MG/KG) 

Arsenic JMGIKG) 

Benzo(a)enlhracene (UGIKG) 
Benzo(a)pyrene (UG/KG) 

bis(2-Ethylhe>ryl)ph\hala\e (BEHp) (UGIKG) 

Cadmium (MG/KG) 
Chromium (MC'vKG) 
Chrysene (IJGIKG) 

Coppe1 (MG/KG) 

Fluorantl>ene (UG/KG) 

Lead (MGli<G) 

Niekel (MGil<.G) 
Phenanlllrene (UG/KG) 
Pyrene {UG/KG) 
Z inc (MG/KG) 

Notes: 

Oet&eted 
·Concentration 

• 

·2.3 

.OrQ:S J 
03 5 J 

n,f9 J 
u 
27 j 
27 j 

52 J 
11 

j1 .6 
3Q J 
7,4 

62 
49.9 J 

1 ~ J 
23 J 
39 .I 

,39.6 

(a) USEPI\ Soieening Co~central!On for Sediment-EPA SSV$ 
{b) FDEP Sediment Qualify Assessment Guidelines - FOEP .SOAQa 
Some Or ltle numbc-1$ in the tabla may vary because of rounding. 
B~•ewlde levels (detailed In Seetlo~ 6) for DOT ~nd' Its meino1;t•$ 
B~sewide level for 4.4'·0DE ~ 40 ppb. 
Basewide levol for 4,4'-DDD is 50 ppb. 
Ba•~lde level for 4, 4'•DDT I• 20 pp,b. 

Sediment 
Benerunarl< Val~e 

(SBV) 

I .. 

2·oi 
1. 19 

1'.1 
12 

724 
74'.8 

88.6 
182 

0,68 

52.:! 

108 

18.7 

113 
3~·2 

159 

86.7 
15~ 

12• 

HQ 

• 

1.11 
0.21 

0'.09 

01.02 

0.23 
0.38 

0,31) 

0,29 

2.50 

O.i2 
0.28 

0.40 

0.5~ 

J.PS 
0.09 

0.27' 

0.25-

0.32 

SBV 
Roftitence 

I 

b 
b 
a 
a 

ab 
b 

b 

l> 
b 

ab 

b 

Q.b 
p 

•·b 
ab 

b 

iJ 
ab 
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Surface Water 

Twelve metals were detected in Wetland 10 surface water samples. Aluminum exceeded its 

criteria at all four locations (1,280 ppb, 953 ppb, 696 ppb, and 737 ppb at locations 33W01, 

33W02, 33W03 and 33W04). Cadmium (5.2 ppb), iron (5, 110 ppb), and lead (2.4 ppb) exceeded 

the water quality criteria at location 33W01. Iron (l ,090 ppb) also exceeded its criteria at 

location 33W02. Eight pesticides were detected in Wetland 10 surface water samples, none of 

which exceeded their criteria. No PCBs or SVOCs were detected in surface water at Wetland 10. 

Two VOCs, toluene and xylene were detected below their surface water criteria. 

Table 10-7-3 shows the Wetland 10 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-7-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Parameters with no water quality criteria are not listed in 

Table 10-7-4. The HQs will be further discussed ecological risk section. 
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Table 10-7-3 
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Phase IIA Detected Concentrations in Wetland IO Surface Water 

Parameter 

lnorganics (µg!L) 

;Alii&ibuDJ(Al) 
Barium (Ba) 

clr6';iliti cbi> 
Calcium (Ca) 

~iP11ini&n eel) 
Iron (Fe) 

Lead:;~) 
Magnesium (Mg) 

~aii~~) 
Silver (Ag) 

~~:mar· 
Zinc (Zn) 

Pl!sticides (µg/L) 

4~4•,poi)" 
4~4'-DDE 

4;4!~I>lii' 

H,eptachlor 

l{eptachloi epoxi~ · 

alpha-BHC 

ilti>iia~ChJQNillle , 
gamma-Chlordane 

voes(µ L) 

'IQli.aene. 
Xylene (Total) 

Note: 

Frequency of 
Detection 

414 

4/4 

1/4 

4/4 

114 
4/4 

1/4 

4/4 

4/4 

1/4 

414 
414 

2/4, 

4/4 

2/4 

1/4 

114 

2/4 

J/4 

2/4 

114 

3/4 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

10.7.3 Fate and Transport 

;:. 

Range of Detected Average Detected 
Concentrations Concentration 

'IW<>-1280 916:5 

11.9-16.1 13.375 

5.2 5.2. 

12900 - 14500 13575 

10.8 10.8 

808 - 5110 1954 

2.4 2t4 

2950 - 5470 4591.5 

U.3-280 87~3 

24500 24500 

5050-24~ 1J8_87;~ ~ 

29 - 39.2 36.05 

0;041. o:u 0.0755 

0.0021 0.045 0.018 

0.008 - 0.047 . 0.0215 

0.0014 0.0014 

0.0013 0.0013 

0.0027 - 0.0043 0.0035 

0:0013 0:0013 

0.003 - 0.0034 0.0032 

2 2 

1 - 2 1.67 

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data is lacking, many evaluations 

are qualitative in nature. The method of evaluating leaching from sediment to surface water was 

10-7-11 



'Table 10-7-4 (1) 

Wetland 10 
Phase. !IA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Derected Water Quality 
Locatio1'1 Parameter UOM Concentration Criteria HO 

II ... ,. 
• ... ._. 

033W002002 Freshwater 
alpha,BHC UG/l. 0,0043 500 .. 0 0.00001 

Aluminum UG/L 953.0 87.0 10.95402 

Chromium UGIL t03 11 .0 0.98182 

Iron UG/L 1,090.Q 1,000.0 1.09 

Tolu&ne UGIL 2.0 175.0 0.01143 

Zinc UG/L 39.2 70.2 0.5584 

JMh mt I .. 
--

033W004002 Freshwater 
AruminvM UGIL 737.0 87.0 8.47126 

. gamm.a.Chlordane UGIL 0.003 0.0043 0.69767 

Iron UG/L 808,0 t .000 0 0 .808 
Zinc UG/l 29.0 70.2 0.41311 

Notes: 
(al USEPAWa1ef Quaiity Criteria (1995) 
(b) FDEP Class Ill Waler Quality Criteria (1996) 
Some of the numbers in th& table may vary because or rounding. 

Criteria 
Reference 

• 

I!• 

• 

a 

• 
a 'b 

ab 

• 
ab 

• 

• 
ab 

ab 
ab 
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presented in Section 9. Table 10-7-5 presents those contaminants present in sediment above 

benchmark levels and their calculated SSLs. Contaminants present in surface water above water 

quality criteria are presented in Table 10-7-4. 

Table 10-7-S 
Calculated Sediment Screening Values for Wetland IO 

Parameter 

In organics 

·i"e;~~i~;.·· 

Chromium 

cl}Pp 
Lead 

. ~;'Ntc'lffif~ .. ';; . 
Organics 

4,4DDD 

4,4DDT' 

Acenaphthylene 

Total~s>to 

Benzo( a )anthracene 

Benzo(a)pyreiii; 

Fluoranthene 

Notes: 

USEPA or FDEP 
Surface Water 

Standard 

(ppb) 

O''.i7.\~1lilil· 
11 .. b 

1.71 •. b 

(ppb) 

·@s~~ 

0.0064. 

·o.oora.h 
0.031 b 

0'.014 .... 

0.031 b 

0.031;c~ 

39.8. 

• based on Aroclor-1260 

Kd 

7.~'+01 

1.9E+Ol 

4.3E-!i02' 

9E+02 

'6.sE'+Ol 

l.69E'.+04 

3.78E+03 

9.95E+03 

11.74 

11.68 

l.5E+03 

3.87E+03 

4.05E+02 

SSL 
DF = 100 

(ppm) 

'"·· 5;132'· 
21.l 

33~~ 

153.9 

.:6n,. -~-" \+~--~ :;_:f; ,.-:-, 

(ppb) 

L77E+o7 

2.42E+03 

9.95E+02 

36.81 

16.54 

4.65E+03 

l.2E+04 

l.61E+06 

Kd for organics calculated using foe of0.00379 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potential 

Detected DF= 100 

(ppm) 

34.6 m·· 
1180 YES 

45.r N!,}I 
161 YES 

.· t·/st1 
,;,.,c;,-·-

··N'o;;-: ?'. 

(ppb) 

96 NOJ' 

120 NO 

.48 NO 

33 NO 

49 YES 

87 NO 

HO NO 

140 NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Dara Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (1996). 

Transport into the Wetland 

Swface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 10 through this pathway: 

10-7-13 



Final Remedial Investigation Report 
NAS Pensacola Site 41 
Section 10: Site-Specific Evaluations 
August 31, 2000 

• Potential storm water runoff and sediment entrainment from Sites UST P ( 13 500-gallon 

aviation gasoline tanks and pipeline associated with the former Chevalier field), UST K (a 

500-gallon fuel oil tank associated with the former Building 3810), UST L (two 8,000-gallon 

diesel tanks associated with former NADEP Building 3644), Sites 32, 33, 35 and 13, the 

bilge water plant, and the northern portions of Chevalier Field. During periods of high tide 

and storm surge, there is a direct surface water drainage through a tidal inlet that enters the 

wetland from Pensacola Bay to the east. There is also a direct surface water connection to 

Wetland 12. 

Sediment contaminants above benchmark levels (see Table 10-7-2) validate this sediment transport 

pathway, and by inference surface water as well. Additionally, four inorganics were present in 

surface water above criteria, further validating the pathway. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential source that would directly contribute 

contamination to Wetland 10 through this pathway are UST sites K, P, and L. Contamination 

found in groundwater at these sites validates this pathway. 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that the surface water 

and sediment transport will occur to the east through a small tidal inlet connecting the wetland with 

Pensacola Bay. During periods of very high tides or storm surges some back flushing of 

surface water will occur within the wetland. Surface water and sediment can therefore be 

considered to be mobile, and the pathway valid for this wetland. 
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Sediment Leaching to Surface Water Pathway 
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Eight organics - three pesticides, PCBs, and four semivolatiles - and five inorganics, exceeded 

their benchmark levels. Three inorganics and PCBs exceeded their calculated SSL 

(see Table 10-7-5). Notably, two of the inorganics (cadmium and lead) were present in surface 

water above criteria suggesting a potential for leaching from sediment. The source for 

contaminants in sediment is likely associated with storm water runoff from asphalted surfaces 

around former Chevalier Field and possibly the nearby UST sites. Pesticide occurrence is likely 

a residual from routine applications. However, some measure of the lead concentration in surface 

water is likely due to partitioning from sediment. Because parameters were detected in sediment 

above its SSLs in conjunction with its exceedance in surface water, the sediment leaching pathway 

is considered valid for this wetland. 

Transport from the Wetland 

Surface water and sediment from Wetland 10 can be expected to move towards the east into the 

Pensacola Bay system. Therefore sediment and surface water contamination can be expected to 

be mobile and not remain within the wetland. 

10.7.4 Ecological Risk Assessment 

HQs for Wetland 10 sediment samples are presented in Table 10-7-2. Phase IIA sediment results 

compared to the appropriate sediment benchmark levels revealed a HQ above 1 for 

cadmium (4.12, 50.88, and 2.50 at locations 33M02, 33M04, and 10A3), chromium (1.51 and 

22.56 at locations 33M02 and 33M04), copper (2.41 at location 33M04), lead (5.33 and 1.65 at 

locations 33M04 and 10A3), and nickel (3.28 at location 33M04). 4,4'-DDD, 4,4'-DDE, and 

4,4'-DDT had HQs greater than 1 at sample locations 33M01 (30.33, 10.14, and 5.21), 

33M02 (29.51, 26.09, and 7.39), and 33M03 (98.36, 46.38, and 40.34). 4,4'-DDE also had a 

HQ greater than lat sample locations 33M04 (8.70) and 10A3 (1.11); while 4,4'-DDT had a 

HQ above 1 at location 33M04 (6.55). Aroclor-1260 had a HQ greater than 1 at 
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location 33M01 (2.27). Four PAHs had HQs greater than 1 acenaphthylene (5.62, and 5.45 

at locations lOAl and 10A2); and benzo(a)anthracene (1.16), benzo(a)pyrene (1.24), and 

fluoranthene (1.24) at sample location lOAl. Phase IIA surface water results revealed HQs 

greater than 1 for aluminum (14.71, 10.95, 8.0, and 8.47 at locations 33W01, 33W02, 33W03, 

and 33W04). HQs were also greater than 1 at sample location 33W01 for cadmium (6.72), 

iron (5.11), and lead (1.40). The HQ was also greater than 1 for iron (1.09) at 

sample location 33W02. HQs greater than 1 indicate a potential for excess risk. 

Wetland 10 was classified in Group D (all wetlands in ths group appear as man-made drainage 

ditches and have limited ecological receptors) and was not studied further in Phase IIB/111. Color­

codes, groupings and rationale for classification are described in Section 7. 

10.7.5 Human Health Risk Assessment 

10.7.5.1 Samples Included 

Sediment 

041M10A101, 041M10A201, 041M10A301, 033M001001, 033M002001, 033M003001, 

033M004001 

Surface Water 

033W001002, 033W002002, 033W003002, 033W004002 

10. 7 .5.2 Current and Future Land Use 

Wetland 10 lies north of the NATTC at NAS Pensacola, at the southern end of Magazine Point. 

It is surrounded by a wooded area, the Bilge Water Plant of the waste water treatment plant, and 

a fenced compound that formerly held a Whirl Stand used by the former NADEP. The 

Magazine Point area is posted as a restricted location that is patrolled by base police. Routine 

grounds maintenance activities periodically performed to control weeds and brush. There is no 

recreational or fishing use of this area. 
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No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.7.5.4 Sediment COPCs 

As shown in Table 10-7-6, no sediment COPCs were identified. 

10.7.5.5 Surface Water COPCs 

As shown in Table 10-7-7, no surface water COPCs were identified. 

10.7.5.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland 10. 

10.7.6 Conclusions and Recommendations 

Wetland 10 is a channelized drainage ditch without a viable aquatic community. In addition, this 

wetland is not considered a significant source of food or habitat. Therefore, as proposed in the 

approved Rl/FS SAP Addendum, (EnSafe, 1997), this wetland was eliminated for further risk 

characterization. Since no COPCs were identified for Wetland 10, no formal HHRA was 

conducted. Because no ecological or human health risks are present at Wetland 10, no further 

action is recommended for this wetland. 
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TABLE 10-7 -6 
OCCURRENCE, DISTRIBUTION, ANO SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

1::,r:> ~:trame ;_,lifm'l aoo MJJ.IHt 

IE"'""'•Pm« W....,d 10 S••~"' 

(1) (1) 

Minimum Minimum .......... M-CASNumb.r Ch•mical 
Conc•mration Qi,jalifi•r Cooc•ntnd:ioti OuaOOo< 

Un<. 

95501 1,2-Dlchiorobenzene 0,0280 J 0.0280 J MG/KG 
106467 1,4-0ichiorobenzene 0.0310 J 0.0310 J MG/KG 
72548 4.4'-000 0.0250 J 0.1200 J MG/KG 
72559 4.4'-0DE 0.0003 J 0.0960 J MG/KG 
50293 4,4'-DDT 0.0003 J 0.04BO J MG/KG 

208968 Acenapht~ene 0.0320 J 0.0330 J MG/KG 
309002 Aldrin 0 000078 J 0 0001 J MG/KG 

5103719 alpha-Chlordane 0 00013 J 0 0010 J MG/KG 
7429905 Aluminum (Al) 1100.0000 J 8910.00 MG/KG 
120127 Anthracene 0.0220 J 0,0220 J MGi!';G 

7440330 Antimony (Sb) 0.1900 J 0.19 J MG/KG 
11096825 Aroclo<-1260 0 0120 J 0,0490 J MG/KG 
7440382 Arsenic (As) 0.8200 J 6,20 MG/KG 
7440393 Borium(Ba) tsooo J 1510 J MG/KG 
56553 Benzo(a)anthnic11me 0.0270 J 0.0870 MG/KG 
50328 Bonzo(a)pyrene 0.0270 J 0.1100 MG/KG 
205992 Benzo(b)lluorarnheno 0.1500 0.1900 MG/KG 
191242 0.0260 J 0.0720 MG/KG 
207089 0.0630 0,0740 MG/KG 
117817 • {BEHP) 0.0520 J 0.0520 J MG/KG 
85667 Butylbenzylphthalale 0.0350 J 0.0350 J MG/KG 

7440439 CadmlLrn (Cd) 0.2700 J 34 60 MG/KG 
7440702 Calcium(Ce) 155.0000 3660.00 MG/KG 
7440473 Chromit.m (Cr) 4.9000 1180.00 MG/KG 
218019 Chrysene 0.0300 J 0.0970 MG/KG 

7440464 CobaR (Co) 3.9000 3.90 MG/KG 
7440506 Copper(cu) 2 4000 J 45.10 MG/KG 
319868 dotto-BHC 0.00038 J 0.0009 J MG/KG 
60571 Oi~ldrin 0.00039 J 0.0004 J MG/KG 

959988 Endosuttan I 0.00013 J 0.0002 J MG/KG 
72208 0.00041 J 0.0023 J MG/KG 

7421934 hyde 0.00053 J 0.0005 J MG/KG 
206440 0,0430 J 0.1400 MG/KG 
56899 gamma-BHC (Undone) 0.000074 J 0.0001 J MG/KG 

5103742 gamma~Chtorciane 0.00027 J 0.0006 J MG/KG 
76446 Heplachlot 0,000099 0.0002 J MG/KG 

1024573 Heptachlor epcxide 0.0001 J 0.0008 J MG/KG 
193395 lndeno(1,2,3-cd)pyrene 0.0240 J 0.0720 MG/KG 

7439895 Iron (Fo) 710 0 7420.00 MG/KG 
7439921 Load(Pb) 5.3 161.00 MG/KG 
7439954 Magnesium (Mg) 45.2000 J 242.00 J MG/KG 
7439965 MoJ190neso (Mn) 4.1000 135 00 MGi!';G 
7440020 Nickel (Ni) 1 J 52.10 MG/KG 

65018 Phenanttvene 0.0220 J O.OZlO J MG/KG 
7440097 Polassium (K) 19.5000 J 165.00 J MG/KG 
129000 PyrMe 0.0390 J 0.1100 MG/KG 

7782492 Solonlum(Se) 0.2000 J 0.20 J MGil';G 
7440224 Sil\ler(Ag) 0.3200 J 0.32 J MG/KG 
7440235 Sodium(Na) 35.2000 J 482.00 J MG/KG 
744-0260 Tha~UTI (Tl) 1.5000 J 1.50 J MG/KG 
7440622 Vanadium (V) 4.6000 16.40 MG/KG 
7440656 Zinc (Zn) 6.7000 115.00 MG/KG 

(1) Milimumlrn&ximum d.t.eet•d com•ntr.bon 

(2) M&'llimi.m concentnd:ian UHd H t.cTMlriing 14lue. 

{3) B•dcground valuH w•r• nat dwelo~d for tt'll11 m.011 

{4) PR01 far site tr.spH1.w •C"•nari.o calculUd b11ud oo equ1bons ..-ld parvnateni: pr-s•nt•d in S•ttion a cifttiii report 

(5) RH~91'1ti.m1i soil RBC• PJWHnlad in R•l1'on Ul R11k-Bued Conc.mratiDn Tal::JIH, (USEPA, 1998}. 

(6} Ral:ional8 Codn S-4.c·lion Rauen: AbCN• ScrHning L•....i• (ASL} 

OM.r:iOll RH1on: B•!ow StrHriiing l.val1 (BSL) 

Background Lwe's (BKG) 

No Toldcit,' lnfonnal:ion (NTX) 

Enenti-.1 Nutriafit (EN) 

Loc.atiDn of O.teetion 
Moximum Fr•qu•ncy Rang• of D.t.c.tiim limil11 

C1111c•nlnlfon 

041M10A301 1 I 7 0.40 0.43 
041M10A301 1 I 1 0.40 0.43 
033M001001 4 I 7 0.00021 0.00021 
033M002001 6 I 7 0.00021 - 0.00021 
033M003001 6 I 1 0.00021 0.00021 
041M10A101 2 I 7 0.04 043 
033M003001 2 I 1 0.0001 0.0023 
033M001001 6 I 7 0.0001 0,0001 
041M10A101 8 I a NAV 
041M10A101 1 I 7 0.04 0.43 
041M10A101 1 I 8 0.19 15.20 
033M001001 2 I 7 0.0021 0 0430 
033M004001 6 I 8 1.00 1.40 
033M003001 7 I 8 7.90 7.90 
041M10AJ01 3 I 7 0.41 0.43 
041M10A101 3 I 7 0.41 0.43 
041M10A101 2 I 7 0.04 0.43 
041M10A201 3 I 1 0.41 0.43 
041M10A201 2 I 7 0.04 0.43 
041M10A301 1 I 7 0.06 0.42 
041M10A101 1 I 7 0.14 0.41 
041M10A201 4 I 8 0.26 1.30 
041M10A201 8 I 8 NAV 
033M002001 7 I 6 
041M10A101 3 I 7 0.41 0.43 
041M10A201 1 I 8 0.19 3.20 
033M002001 6 I 6 6.40 6.60 
033M002001 3 I 7 0.00010 0.00220 
033M004001 1 I 7 0.00021 0.00440 
033M003001 3 I 7 0.00021 0.00230 
033M003001 2 I 7 0.00021 0,00440 
033M004001 1 I 7 0.00021 0,00440 
041M10AJ01 4 I 7 0.41 0.43 
033M001001 2 I 7 0.00010 0.00220 
033M002001 3 I 7 0.00010 0.00210 
033M004001 4 I 7 0.00010 0.00010 
033M002001 3 I 7 0.0001 0.0022 
041M10A201 3 I 7 0.41 0.43 
033M003001 6 I 8 NAV 
033M004001 8 I 8 NAV 
041M10A101 6 I 6 140.00 143.00 
D33M002001 8 I 8 NAV 
041M10A201 5 I 6 9.70 10.10 
041M10A301 2 I 7 40.00 430.00 
041M10A301 4 I 8 1010.00 1050.00 
041M10AJ01 3 I 7 410.00 430.00 
041M10AJ01 1 I 8 0.16 1.10 
041M10A101 1 I 6 0.25 3.60 
041M10A201 5 I 6 2.40 30.50 
041M10A201 1 I 6 0 16 0.79 
041M10A201 4 I 6 3.80 4.00 
033MOD3001 8 I 6 NAV 

(2) 

Con,•ntration ..,_ Used for 
Ser .. rung 

0.028 0.028 
0.031 0.031 
0.055 0.12 
0.032 0.096 
0,012 0.048 
0.033 0.033 

0.00010 0.00012 
0.00032 0.00096 
3816.25 8910 

0.02 0.022 
0.19 0.19 

0.03 0.049 

2.47 6.20 
6.29 15.1 
0.06 0.087 
0.08 0.11 
0.17 0.19 
0.06 0.072 
0.07 0,074 
0.05 0.052 
0.04 0.035 

9.64 34.5 
1243.88 3880 
187.63 1180 

0.07 0.1 
3.90 3.9 

11.97 45.1 
0.00056 0.00088 
0.00039 0.00039 
0.00016 0.00021 
0.00136 0.0023 
0.00053 0.00053 
0.08875 0.14 
0.00010 0.00012 
0.00054 0.00082 

0.00014 0.00023 
0.00035 0.00084 
0.05400 0.072 
2290.00 7420 
31.56 161 

115.28 242 
29.80 135 
11.54 52.1 
om 0.023 

61.05 165 
0.06 0.11 
0.20 0.2 
0.32 0,32 

185.44 482 
1.50 1.5 
6.96 16.4 

30.63 115 

Oerinlionr.: 

(3) (4) 

Background AdOIUcltfll.sit:B 

V•lu• TrHp•n..-PR:G 

N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 

NIA 
N/A 

N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

NIA 
NIA 

NIA 
NIA 
NIA 

N/A 
NIA 
NIA 
NIA 
N/A 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
N/A 

N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 

NIA• Not ""'pkabl• 

NA.V • NotAvllilabi. 

28000 
92 
92 
65 
65 

9500 
1.3 
6.3 

320000 
95000 

130 
11 

15 

22000 
30 
3 

30 
9500 
300 

1.6 
63000 

320 
NIA 
1600 
3000 

19000 
13000 

12 
1.4 

1900 
95 
95 
13 

17 
6.3 
4.9 
2.4 

30 
NIA 
400 
NIA 

15000 

6300 
9500 
NIA 

9500 
1600 
1600 
NIA 
22 

2200 
95000 

RH1ct.ntial 
Sail RBC 

2300 
2,7 

2.7 
1.9 
1.9 
230 

0.038 
1.8 

7800 
2300 
3 1 

0.32 
0.43 

550 
0 88 
0.088 
0,88 

230 

a.a 
46 

1600 
7.8 
NIA 

23 
66 

470 
310 
0.35 
0.04 
47 
2,3 
2,3 

310 
0.49 

1.8 
0.14 

O.o? 
0.88 

NIA 
400 
NIA 

1100 

150 
230 
NIA 

230 
39 

39 
NIA 
0.55 
55 

2300 

CCIF'C • Cti.mical cf Potann.L Conom 

(5) (S 

Po\efttial 
Rationlil9 ror 

COPC c-ARARffBC .... D•IKlianor 
Soutc• 

Selection 

N NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
N N/A NO BSL 
c NIA NO BSL 
c NIA NO BSL 
N N/A NO BSL 
N N/A NO BSL 
N N/A NO BSL 
c NIA NO BSL 
c NIA NO BSL 

N NIA NO BSL 
c N/A NO BSL 
c NIA NO BSL 
c NIA NO BSL 
N NIA NO BSL 
c N/A NO BSL 
c NIA NO BSL 
N N/A NO BSL 
N N/A NO BSL 

NIA NO EN 

N NIA NO BSL 
c NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 
c N/A NO BSL 
c NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 

N NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 

NIA NO EN 

IN OSWER NO BSL 
NIA NO EN 

N NIA NO BSL 
N NIA NO BSL 

N NIA NO BSL 
N/A NO EN 

N NIA NO BSL 
N NIA NO EN 
N NIA NO BSL 

NIA NO EN 
N NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 

AAAR/TBC • A.pplieabi. or R•l8vt1ant and A,pproprioi. R•QUir•m.nVTo B1 C04'tsider•d 

OSWER • OMu ofSOOd WHt• and Emergienr:)' RHponu 

J • E.timn.dv.r.... 
C • Cweirtog11r1k 

N Noncweinog•nk 



TABLE 10-7-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Tunehme: Current and Future 
Mt'dium: Sllfaee WatiN 
f);pO$IJl'f! Mf'dium: Si.r'ht:ll!' Wolter 
Exposure Point: WHl1.lld 10 Surface W1ter 

(1) (1) 

Minimum Mimmum Mil-.imul'll Maximum Location of Maxlmum CASNumber ctiemical 
Canc"'1tnltion Qualifier Concentnitian Qualfier 

Un<• CMcMtration 

72548 4.4'-DDD 0.041 J 0.1100 J UGIL 033W003002 
72559 4,4'-DDE 0.002 J 0.0450 J UGIL 033W003002 
50293 4.4'-DDT 0.008 J 0.0470 J UG/L 033W003002 

7429905 Aluminum (Al) 696.000 1280.0000 UG/L 033W001002 
7440393 Banum (Ba) 11.900 J 16.1000 J UG/L Q33W001002 
7440439 Gadmium(Cd) 5.200 5.2000 UG/L Q33W001002 
7440702 Calcium(Ca) 12900.000 14500.0000 UGIL 033W002002 
7440473 Chromium (Cr) 10.BQO 10.8000 UGIL 033W002002 

76448 Hepmchlor 0.001 0.0014 J UG/L 033W001002 
1024573 Heptachlor epoxide 0.001 0.0013 J UG/L 033W003002 
7439896 lron(Fe) 808.000 5110.0000 UG/L 033W001002 
7439921 Lead{Pb) 2 400 J 2.4000 UGIL 033W001002 
7439954 Magnesium (Mg) 2950.000 j 5470.0000 UGIL 033W002002 
7439965 Manganese (Mn) 11.300 J 280.0000 UG/l 033W001002 
7440224 Silver (Ag) 24500.000 245000000 UG/L 033VV002002 
7440235 Sodlum(Na) 5050.000 24500.0000 UG/L 033W002002 
108883 Toluene 2.000 J 2.0000 J UG/L 033W002002 
1330207 )(ylene {Total) 1.000 J 2.0000 J UG/l 033W004002 
7440666 ~;~~) 29.000 39.2000 UG/l 033W002002 
319846 HC 00027 0.0043 J UGIL 033W002002 

5103719 alpha-Chlordane 00013 J 0 0013 J UG/L 033W003002 
5103742 Qamma-Chlordane 0.0030 0.0034 J UGIL 033W001002 

(1) M~ detected :ooeenlnitKln 

(2} Mal'.iml.m ccineentration uaed as scteening value. 

(3) PRG1for1dolescent s.its lnnpaner 5cenario ca~ubted using equa.tions and parJmet•~ prneoled 1n Scetioo a of this report. 

(4) Tip Willer RBC1 prnented WI Region Ill Risk-Baud Concentration Tabin, (USEPA, 1998). 

(5) RiltionaJe Codn Selection Reuorr Above- Si;rtflning Leve11" (ASL) 

Del-etion Reucn· Below screening Leve.Ji; {BSL) 

Backgr.,.,00 LM• (BKG) 

Essen!iill Notrinmt (EN) 

Detection 
Ff&QUeOC)' 

2 I 4 
4 I 4 

2 I 4 

4 I 4 
4 I 4 
1 I 4 
4 I 4 

1 I 4 

1 I 4 

1 I 4 
4 I 4 
1 I 4 
4 I 4 
4 I 4 
1 I 4 
4 I 4 

1 I 4 
3 I 4 
4 I 4 
2 I 4 
1 I 4 

2 I 4 

Range of 
Dl!!tection limits. 

NAV 
NAV 
NAV 
NAV 

NAV 
NAV 
NAV 

NAV 
NAV 
NAV 

NAV 

NAV 
NAV 

NAV 
NAV 

NAV 
NAV 
NAV 
NAV 

NAV 
NAV 
NAV 

(2) 

Concentr..tlon 
Background 

M111n Usmd for 
Sc:rae-ning 

0.08 0 11 
0.02 0.05 

0 03 0.05 
916.50 128() 

13.38 16.1 
5.20 5.2 

13575.00 14500 

10.80 10.8 
0.00 0.0014 
0.00 0.0013 

1954.00 5110 

2.40 2.40 
4597.50 5470 

87.30 280 
24500.00 24500 
17887.50 24500 

2.00 2 
1.67 2 

36.05 39.2 
0.00 0.0043 

o.oo 0.0013 

0.00 0.0034 

Definition.s: NIA• Not Ap~linble 

NAV •Not Awitable 

V.We 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
N/A 
N/A 
NIA 

NIA 
NIA 

NIA 
NIA 
N/A 

NIA 

(3) 

Adolescent s~. 
Trespasser PRG 

0.6 
0.5 
0.28 

120000 
8300 

60 
NIA 

360 
0.68 

O.o79 
NIA 

15 
NIA 

2400 

600 
NIA 

3800 
19000 
36000 

0.3 
2.1 

21 

COPC • Chemiul of Potential Ccmtet11 

(4) 

Pctential 
Tap Water RBC ARAR/TBC 

Sourer 

0.28 c NIA 
0.20 c NIA 
0.20 c NIA 

3700 N NIA 

260 N NIA 

1.8 N NIA 
NIA NIA 

11 N NIA 
0.0023 c NIA 

0.0012 c NIA 

NIA NIA 
15 TTAL 

NIA NIA 
73 N NIA 
18 N N/A 
NIA N/A 

75 N NIA 
1200 N NIA 
1100 N NIA 
0.011 c NIA 
0.19 c NIA 

0.19 c NIA 

ARARIT6C"" Apptieablt or Relew-ant and Appropriat• Requirement/ To Be Coritidl!lred 

TT AL • Treatment titetnlque •ction level 
J • Estima.t•d Value 
c • carcinog~c: 
N • NDl"lcarcinogrnic 

(5) 

Ration.11l•for 
Contaminant 

COPC Flag 
Deledion or 
Selection 

NO BSL 
NO BSL 
NO BSL 
NO BSL 
NO BSL 
NO BSL 
NO EN 

NO BSL 
NO BSL 
NO BSL 
NO EN 
NO BSL 

NO EN 
NO BSL 
NO BSL 
NO EN 
NO BSL 
NO BSL 
NO BSL 

NO BSL 
NO BSL 

NO BSL 
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10.8 Wetland 12 

10.8.1 Site Description 

Final Remedial Investigation Repon 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Wetland 12 is south of OU 10, at the base of Magazine Point. Wetland 12 is a freshwater forested 

wetland, surrounded by pine trees, and primarily fed by rainfall and surface runoff from the 

surrounding area. Wetland 12 drains surface water into Wetland lOA. Parsons and Pruitt 

described Wetland 12 as a palustrine forested scrub-shrub system (USEPA, 1991). 

Wetland 12's open water, 1 to 2 feet in depth, occurs in a sandy depression, and is filled with 

cattails (Typha latifolia). The surrounding edges of this system support pine trees, and the weedy 

legume, rattlebox (Sesbania sp.). Sediment in Wetland 12 is very sandy, with TOC values to 4 % . 

IR sites potentially affecting Wetland 12 include Sites 32, 33, and 35 of OU 10. Site 32 is the 

former industrial waste sludge drying beds. Site 33 includes the wastewater treatment plant ponds 

(including the former surge pond, the stabilization pond, and the polishing pond). Site 35 includes 

the solid waste management units of the former Industrial Wastewater Treatment Plant 

(NEESA, 1983). Wetland 12 also received a spill from the bilge water plant in 1992, with the 

effects still visible in 1994 and 1995. 

10.8.2 Nature and Extent 

Sediment 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-8-1 denotes 

the Phase IIA Wetland 12 sampling locations. 

Sixteen metals were detected in Wetland 12 sediment samples. No metals exceeded a sediment 

benchmark level. Eight pesticides were detected in Wetland 12 sediment samples: 4,4 '-DDE, 

beta/delta-BHC, dieldrin, endosulfan I, endosulfan sulfate, endrin aldehyde, and endrin ketone. 

Endrin ketone exceeded its benchmark level (3.3 ppm) at sample location 1201 (13 ppm). No 
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other pesticides exceeded its sediment benchmark level, and no PeBs were detected at Wetland 12. 

Four PAHs - 2-methylnaphthalene (7,100 ppb), fluorene (1,300 ppb), naphthalene (1,300 ppb) 

and phenanthrene (2,500 ppb) exceeded sediment benchmark levels at sample location 1202. 

Methylene chloride, a common laboratory contaminant, was the only Voe detected in Wetland 12 

sediment samples. 

Table 10-8-1 shows the Wetland 12 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-8-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the parameters with benchmark levels are presented in 

Table 10-8-2. The HQs will be further discussed in the ecological risk section. 

Surface Water 

Ten metals were detected in the Wetland 12 surface water samples. Iron (1, 150 ppb) and thallium 

(12.2 ppb) exceeded their water quality criteria at location 1201. No pesticides or PeBs were 

detected in Wetland 12 surface water. The only svoe detection was di-n-butylphthalate, below 

the applicable criteria. No voes were detected in Wetland 12 surface water. 

Table 10-8-3 shows the Wetland 12 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-8-4 

compares detected concentrations at each sample location to surface water quality criteria, and lists 

calculated HQs for each parameter. The HQs will be further discussed ecological risk section. 

10.8.3 Fate and Transport 

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 
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Parameter 

Inorganics (mg/kg) 

Alllllililum {:Al) 

Arsenic (As) 

Baiium(Ba) 

Beryllium (Be) 

Calcium· (Ca) 

Chromium (Cr) 

Copper (Cu) 

Iron (Fe) 

Lead(Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Potassium (K) 

se1eriium (Se). 

Sodium (Na) 

VanadiWfi: (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DUE 

beta-BHC 

delta-BHC 

Dieldrin 

Endosulfan I 

Endosulfan sulfate 

Endrin ketone. 

Endrin aldehyde 

SVOCs (µglkg) 

2-Methylnaphthalene 

Fluorene 

Naphthalene 

Phenanthrene 

voes (µg/kg) 

Methylene chloride 

Note: 

Table 10-8-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland 12 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

2/2 593-3070 1831.5 

1/2 0.24 0.24 

2/2 0;86'-3.1 1.98 

112 0.12 0.12 

2/2 1290-1950 1620 

2/2 2.1-4.8 3.45 

2/2 0.67-2.9 I.79 

2/2 367-484 425.5 

2/2 5.1~21.1 16:1 

2/2 103-468 285.5 

2/2 2.9-7.8 5.25 
2/2 26.2-138 82.I 

112 0.43 0.43 

2/2 229-1840 1034.5 

212 1.3-6.6 3.95 

2/2 2.3-3 2.65 

112 0.97 0.97 

112 0.89 0.89 

1/2 1.1 1.1 
1/2 0.31 0.31 

2/2 0.4-1.2 0.8 

1/2 3.2 3.2 

112 13 13 

1/2 0.28 0.28 

112 7100 7100 

1/2 1300 1300 

1/2 1300 1300 

J/2 2500 2500 

1/2 1300 1300 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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Tobie 1041·2 

Wetland 12 
Pflase llA Sediment Concentration& Compared to Benc,11.mark Levels 

Sample 
locarioo 

D41M120201 
2·MethYIMPhlhalOne (UGIKG) 
A.~'-OOE (lJGiKG) 
AMi•nlc (MGIKG) 
Chromium (MG/KG) 

Copper (MG/KG> 
Dioldr>n {UGllSG) 

Endrin aldeh~d.e (UGiKG) 
Fh1orene (UG/KG) 

Le!>Ct (MGIK~ 
Naphthalene (UG/KG) 
Ph.eoantllrena (lJGIKG) 

cZlnc (MGIKGJ 

Notes; 

O~tected 
·c oncentration 

7100 

0197 
0 2 4 J 
4.8 J 

2. ~ 

0,31 J 

o.n J 

1000 

1 71 
1'300 
2500 

3 

(II:) t,JSEPA Soreenlng <lci\oontrotion (or SM lment · EPA SSVs 
(b) FDEP Sedi<r.ent Qualify A•sessment Guidelines· FOEP SOAGs 
Some of th!! numbers in thl> table m~y vaiy bac.au$~ of rounding. 
Sasew1de le.vel~ (det~ile<l In Section 6j lor DDT •nil ilS meti>M 111e• 
Basewide level for 4,4.'·DDE ·is olO ppb. 
Basewid• le.vel fo, ~;~\DDD i& SQ p:pb, 
Base\Yi~e level for ~;4''DOT IS 20 ppl$. 

Sodinielll 
Benchmark Yaluo 

(SBV) I-la 

~0.2 86·1 4fl 
.2.07 .0.47 
7.24 C>.03 
52.3 Q.09 
18.7 01:Q 
0.72 0 .4'3 

a.a o .. os 
11 ,2 61.32 
ao.2 .0 9Q 
34<6' 31:51 
86 '7 ·2a.s·• 
12'1 ll.02 

•• •• 

ll 
~ 

"b 
ab 

•·b 
b 

a 
.~ 

a'b. 

b 
6 

;;,b 



Table 10-8-3 

Final Remedial Investigation Report 
NAS Pensacola Site 41 
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Phase IIA Detected Concentrations in Wetland 12 Surface Water 

Parameter Frequency of Detection Range of Detected Concentratious Average Detected Concentration 

lnorganics (µg/L) 

Calciw:rt (Ca) 

Chromium (Cr) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Pritassilim (K) 

Sodium (Na) 

Thallium.(11) 

Zinc (Zn) 

SVOCs (µg/L) 

Note: 

111 

Ill 

l/l 

Ill 

1/1 

Ill 

l/l 

Ill 

1/1 

1/1 

111 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

23000 

8.1 

1150 

1.2 

38400 

47.9 

24100 

541000 

12.2 

7.8 

23000 

8.1 

1150 

1.2 

38400 

47.9 

24100 

541000 

12,:Z.1 

7.8 

1 . F ·.-.,>'>' .. ··;· 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data is lacking, many evaluations 

are qualitative in nature. The method of evaluating leaching from sediment to surface water was 

presented in Section 9. Table 10-8-5 presents those contaminants present in sediment above 

benchmark levels and their calculated SSLs. Contaminants present in surface water above water 

quality criteria are presented in Table 10-8-4. 

Transport into the Wetland 

Swface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 12 through this pathway: 

• Potential storm water runoff and sediment entrainment from Sites 32,33,35, 13, and 

UST sites L (two 8,000-gallon diesel tanks associated with former NADEP Building 3644), 

and K (a 500-gallon fuel oil tank associated with the former Building 3810), the 

Bilge Water Plant, and northern portions of Chevalier Field. This wetland also has a direct 

connection to Wetland 10, which is directly connected to Pensacola Bay and may 

experience back flushing during storm surges or excessively high tides. 
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Table 10-8-4 (1) 

Wetland 12 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W120101 Freshwater 
Chromium UG/L 8.1 11.0 0.73636 

Di-n-butylphthalate UG/L 1.0 3.0 0.33333 

Iron UG/L 1, 150.0 1,000.0 1.15 

Lead UG/L 1.2 1.71 0.70175 

Thallium UG/L 12.2 4.0 3.05 

Zinc UG/L 7.8 70.2 0.11111 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

ab 

b 

ab 

ab 

a 

ab 



Table 10-8-5 
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Calculated Sediment Screening Values for Wetland 12 

Parameter 

Organics (ppb) 

2. cmethylnapthalene 

Fluorene 

Napthalene 

Phenanthrene 

Notes: 

USEPA or 
FDEP Surface 

Water 
Standard 

NA 

14,000 b 

62. 

0.031 b 

SSL 
Kd DF 100 

l.8E+02 NA 

3.31E+02 4.69E+08 

4.SE+Ol 2.97E+05 

7.2E+02 2.24E+03 

Kd for organics calculated using foe of. 024 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potential 

Detected DF = 100 

7,100 NA 

1,300 NO 

1,300 NO 

2,500 YES 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VH, 19% (third preference); TERRA Model, Oak Ridge National Laboratory, 
1984 (fourth preference primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (1996). 

Sediment contaminants above benchmark levels (see Table 10-8-2) validate this sediment transport 

pathway, and by inference surface water as well. Additionally, two inorganics were present in 

surface water above standards that were not detected in sediment, further validating the pathway. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential sources that would directly contribute 

contamination to Wetland 1 through this pathway are the UST sites L and K. Contamination found 

in groundwater at these sites validates this pathway. 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment transport will occur to the south into Wetland 10 and from there into Pensacola Bay. 
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During periods of very high tides or storm surges some back flushing of surface water will occur 

within Wetland 10, and potentially affect Wetland 12. Surface water and sediment can therefore 

be considered to be mobile, and the pathway valid for this wetland. 

Sediment Leaching to Swface Water Pathway 

Four semivolatiles exceeded their sediment benchmark values (see Table 10-8-2), but only one -

phenanthrene - exceeded its calculated SSL (see Table 10-8-5). Phenanthrene was not present 

in the corresponding surface water, however, indicating a low potential for this pathway. In 

surface water, iron and thallium were present above standards; these are attributable to the 

surface water/groundwater discharge pathway. Because phenanthrene was detected in sediment 

above its SSL, the pathway is considered valid, but the potential for that constituent to partition 

to surface water is low. 

Transport from the Wetland 

Surface water and sediment from Wetland 12 can be expected to move into Wetland 10 and 

eventually into Pensacola Bay. Therefore sediment and surface water contamination can be 

expected to be mobile and not remain within the wetland. 

10.8.4 Ecological Risk Assessment 

HQs for Wetland 12 sediment samples are presented in Table 10-8-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for endrin 

ketone at sample location 1201 (3.94). Four PAHs had HQs above 1 at sample location 1202, 

including 2-methylnaphthalene (351.49), fluorene (61.32), naphthalene (37.57), and 

phenanthrene (28.84). Phase IIA surface water results revealed HQs greater than 1 for 

iron (1.15), and thallium (3.05). HQs greater than one indicate a potential for excess risk. 
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Wetland 12 was not assessed during the Phase IIB/Ill ecological risk appraisals at Site 41. 

investigation. 

10.8.5 Human Health Risk Assessment 

10.8.5.1 Samples Included 

Sediment 

041M120101, 041.tv10120201 

Surface Water 

041W120101 

10.8.5.2 Current and Future Land Use 

Wetland 12 lies in a wooded zone north of the NA TTC at NAS Pensacola, at the southern end of 

Magazine Point. Wetland 10 is connected to Wetland 12 to the south. The Bilge Water Plant of 

the waste water treatment plant is east. The Magazine Point area is posted as a restricted location 

that is patrolled by base police. Routine grounds maintenance activities are periodically perfonned 

to control weeds and brush. There is no recreational or fishing use of this area. 

10.8.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.8.5.4 Sediment COPCs 

As shown in Table 10-8-6, no sediment COPCs were identified. 

10.8.5.5 Surface Water COPCs 

As shown in Table 10-8-7, the following surface water COPC was identified: 

• Thallium 
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TABLE 10-8-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Sc91W'!O Til'h¥tr&me· CITTert Md 

Feta• 
Medl.lll' Solt 
Eil:poatreMeQ:ISU s.d"rrt91ll 

(1) (1) 

Minimwn ~inirul,llll Maxirnwn Maximum ~--b-· Concentration QuaHfier ConeentfatiC)l1 Qua!Mer 
Units 

91576 n111pnthalene 7.1000 7.1000 MG/KG 
72559 , DE 0.0010 0.0010 MG/KG 

7429905 Aluminum (Al) 593.0000 3070.0000 MG/KG 
7440382 Arsenic(As) 0.2400 j 0.2400 J MG/KG 
7440393 Ba!Vn(Ba) 0,8600 J 3.1000 j MG/KG 
7440417 Be!;<lium(Be) 0.1200 J 0.1200 j MGll(G 
319867 beta-BHC 0.0009 j 0.0009 j MG/KG 

7440702 Calcium(Co) 1290.0000 J 1950.0000 MG/KG 
7440473 Chromium (Cr) 2.1000 4,8000 J MG/KG 
7440508 Copper(Cu) 0.6700 j 2.9000 MG/KG 
319868 delta-BHC 0,0011 j 0,0011 j MG/KG 
60571 Dieldrin 0.0003 J 0.0003 J MGll(G 

959988 EndosUlfanl 0.0004 j 0.0012 J MG/KG 
1031078 EndosUlfon sUlfate 0.0032 j 0.0032 j MG/KG 
7421934 EnQin aldehyde 0.0003 j 0.0003 J MG/KG 

53494705 Enaln ketone 0.0130 DJ 0.0130 DJ MG/KG 
86737 Fl.iorene 1.3000 1.3000 MG/KG 

7439896 ) 367.0000 484.0000 MG/KG 
7439921 ) 5.1000 27.1000 MG/KG 
7439954 Magnesi1.1n (Mg) 103.0000 j 468.0000 j MG/KG 
7439965 Manganese (Mn) 2.9000 7.6000 MG/KG 

75092 Me'lh)'lene chloride 1.3000 J 1.3000 J MG/KG 
91203 Naphthalene 1.3000 1.3000 MG/KG 
85018 Phenanttnne 2.5000 2.5000 MG/KG 

7440097 Po1llssium (K) 26.2000 j 138.0000 MG/KG 
7782492 Selenium (Se) 0.4300 j 0.4300 J MG/KG 
7440235 Sodi1.1n(Na) 229.0000 J 1840.0000 MG/KG 
7440622 V8nadium(V) 1.3000 J 6.6000 MG/KG 
7440666 Zinc {Zn) 2.3000 J 3.0000 MGll(G 

(1) MNnLm/maxmum delee-ted concentration 
(2) MaQni.m contlfirlllon used H scrtenir!o value. 
{3) BackgroUPd value$ were not dev.-loped for lM mecia. 
(4) PRCh for IM tret.pH.er seeMrio cakul;ited bawd on eqLJatlons ;and pa.ntmete~ preienltd in Section B of Un report. 
(5) R.eMdential ~ Raes presented i1 Ragion Ill R1sk·BasnCI ConcentniUon Tabin, (USEPA, 1 QQB}. 
(fJ) RatioNle CodH S.ction Reason: Above Sc.reerMg level.s (ASL) 

Deletion Reason: Below Screening levels (BSL) 
Bacllground Leve!o (BKG) 
No Toxli;ity Information (NTX) 
Esse00al N\ltlient (EN) 

Lllci.tlon of Detection 
MuimlJITl F,._ncy 

Concentration 

041M120201 1 I 2 
041M120201 1 I 2 
041M120101 2 I 2 
041M120201 1 I 2 
041M120201 2 I 2 
041M120201 1 I 2 
041M120101 1 I 2 
041M120201 2 I 2 
041M120101 2 I 2 
041M120101 2 I 2 
041M120101 1 I 2 
041M120201 1 I 2 
041M120101 2 I 2 
041M120201 1 I 2 
041M120201 1 I 2 
041M120101 1 I 2 
041M120201 1 I 2 
041M120101 2 I 2 
041M120201 2 I 2 
041M120101 2 I 2 
041M120201 2 I 2 
041M120201 1 I 2 
041M120201 1 I 2 
041M120201 1 I 2 
041M120101 2 I 2 
041M120201 1 I 2 
041M120201 2 I 2 
041M120101 2 I 2 
041M120101 2 I 2 

{2) 

Concentration U~ed 
Range of Oetrclioo Lirnds Mean 

for S"tenillg 

4, 10000 - 4.10000 7.1000 7.10 
0.00021 0.00021 0.0010 0,0010 

NAV 1831.50 3070.00 
0.17 0.17 0.24 0.24 

NAV 1.98 3.10 
0.08 0.08 0.12 0.12 

0.00016 - 0.00016 0.0009 0.0009 
NAV 1620.00 1950.00 
NAV 3.45 4.80 
NAV 1.79 2.90 

0.00016 • 0.00016 0,0011 0,0011 
0.00021 . 0.00021 0,0003 0.0003 

NAV 0.0008 0.0012 
0.00021 0.00021 0.0032 0.0032 
0,00021 0.00021 0.0003 0.0003 
0.00032 - 0.00032 0.0130 0.0130 
2.00000 2.00000 1.3000 1.30 

NAV 425.50 484.00 
NAV 16.10 27.10 
NAV 285,50 468.00 
NAV 5.25 7.60 

1.90000 - 1.90000 1.3000 1.30 
4.10000 - 4.10000 1.3000 1.30 
4.10000 - 4.10000 2.5000 2.50 

NAV 82.10 138.00 
0.25 0.25 0.43 0.43 

NAV 1034,50 1840.00 
NAV 3.95 6.60 
NAV 2.65 3.00 

(3) {4) 

B•~ AdolHcml: Si.1 
Value Trespanc< PRG 

N/A 
NIA 
NIA 
NIA 
NIA 
N/A 

NIA 
NIA 

NIA 
NIA 
NIA 

N/A 

NIA 
NIA 
NIA 

N/A 
N/A 

N/A 
NIA 
NIA 

NIA 
NIA 

N/A 
NIA 
NIA 
NIA 

NIA 
N/A 

NIA 

NIA• Not Appictble 
NAV • Not AvaUable 

6300 
65.03 

320000 
15 

22000 
630 
12 

NIA 

1600 

13000 
12 
1,4 

1900 
1900 

95 
95 

13000 
NIA 

400 
N/A 

15000 
2900 
13000 

9500 
NIA 

1800 
NIA 

2200 

95000 

CQPC • Chemical of Poh1161I Concem 

{5) 

Patortial 
Residential So~ 

AllAR/TllC 
COPC 

RBC Flaa Soiree 

310 N NIA NO 
1.9 c NIA NO 

7800 N NIA NO 
0.43 c NIA NO 
550 N NIA NO 
16 N NIA NO 

0.35 c NIA NO 
NIA NIA NO 
23 N NIA NO 

310 N NIA NO 
0.35 c NIA NO 

0.04 c NIA NO 

47 N NIA NO 
47 N NIA NO 
2.3 N NIA NO 
2.3 N NIA NO 
310 N NIA NO 
N/A NIA NO 
400 N OSWER NO 
NIA NIA NO 

1100 N NIA NO 
85 c NIA NO 
310 N NIA NO 
230 N NIA NO 
NIA N/A NO 
39 N N/A NO 

NIA NIA NO 
55 N NIA NO 

2300 N NIA NO 

ARAR/TBC • A.pplic1ble Dl Releveant and Approprnate Requir"1le~ To Be ConMdired 
OSWER • Ofl'!;e of Saiki ~ste and Emergffle)' Response 
J • Estim;ated Value 
C • Ca"inogenlc 
N Noncarcino~nlc 

(6) 
Ra-1 ... Cool-o ... -. ... . -~--

BSL 
BSL 
BSL 
BSL 
BSl 
BSl 
BSL 
EN 

BSL 
BSl 
BSL 
BSL 
BSL 
BSL 
BSL 
BSt. 
BSL 
EN 
BSL 
EN 
BSL 
BSL 
BSl 
BS~ 

EN 
BS~ 

EN 

BSL 
BSL 



TABL~ 10-8-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

84742 
7439896 

7439921 
7439954 
7439965 

7440097 

7440235 
7440280 
7440866 

scenario Timeframe: Current and Future 
Medium: Surface Water 
Exposwe Medium: SUrtace Wtlit&r 
Exposure Point Wetland 12 Swfaca Walat 

Di-n-butylphlhalata 

Iron (Fe) 

Lead (P~) 
Magnesium (Mg) 

Manoanese (Mn) 

Pota&&ium (K) 

Sodium (Na) 

Thallium (Tl) 

Zinc(Zn) 

(1) 

Minimum 
CooGentratioo 

23000.000 
8.100 

1.000 

1150.000 
1.200 

38400.000 
47.900 

24100.000 

S41000.000 

12.200 
7.800 

(1) Minimumlmax:imum delec:ted concentration 

(2) Ma:dll'IUln coneaotrdon used n ai:ceiming value. 

Minimum 
Qualifier 

0 

0 
0 

0 

0 
J 

(1) 

MaxiJ'J1llm 
Concentration 

8.1000 
1.0000 

1150.0000 

1.2000 
38400.0000 

47.9000 
241000000 

S41000.0000 

12.2000 
7.8000 

Maximum 

UG/L 

UGIL 

0 UGIL 

J UGIL 

0 UGIL 
0 UGIL 

0 UGIL 

0 UGIL 

0 UG/L 

J UG/L 

(J) PRGs for ~I .tta trnpuur Keflario cak:ulated using equations tind parameter& preeenled In Section fl of lhi& repurt. 

(-4) Tap Wlllm" RBCa presented in Regloo Ill Risk-Based Concenbation Tables, {USEPA. 1996), 

(5) Rationale Codee Seledioo Roaaon: Abo'tle- Screening Levels (ASL) 

Deletion Rt!~san: Below sereening Lmlels (BSL) 

Background Lewe1a {BKG} 

Bl&1mtiW N1Jl;riunt {EN) 

No Tolicity lnlarmation (NTX) 

Location ot Maximum Detection 
Concentration Frequency 

041W120101 

041W120101 
041W120101 

041W120101 
041W120101 

041W120101 
041W120101 

041W120101 
041W120101 
041W120101 

RanQf! of 
Detection Urnl13 

NAV 

NAV 
NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

Moan 

B.10 
1.00 

1150.00 

1.20 
38400.00 

47.90 

24100.00 
S41000.00 

12.20 
7.80 

(2) 

Concentnltion 
Uaedlor 

Sttitening 

23000 
8.1 

1150 
1.2 

38400 

47.9 

24100 
S41000 

12.2 
7.8 

Background 
Value 

NIA 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA• Not Applicable 

NAV • Not Available 

360 

480 
NIA 

15 
NIA 

2400 

NIA 

NIA 

8.3 
36000 

CO?C •Chemical of Pohmtial Concern 

P-BI 
ARARITBC COPCFl•g 

Source 

NIA NQ 

11 N NIA NO 

370 N NIA NO 

NIA NIA NO 

15 TTAL NO 

NIA NIA NO 

73 N NIA NO 

NIA NIA NO 

NIA NIA NO 

0.26 N NIA YES 

1100 N NIA NO 

ARARITBC "' Appffcabl.e OI Relevtial'lt and Apprgpriete Requirement/To Be Conaithmtd 

n Al • Treatment technique 11Clion level 

J • Estimated Value 

C • Cerciri~genic 

N • Noncarcino1}81lic 

(5 

Rdan.-lefor" 
Cmtllninant 
O.ledim Of 

Se!-
EN 

BSL 

BSL 

EN 

BSL 

EN 
BSL 

EN 

EN 

ASL 

BSL 
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10.8.5.6 Risk Characterization 

As shown in Table 10-8-8, thallium is the only contributor to hazard index estimates for the 

surface water pathway under the adolescent trespasser scenario. The hazard index was estimated 

to be 0.15. As discussed in Section 8 a COC was considered to be a constituent that contributed 

to a pathway of concern that exceeded unity (one), as a result, thallium was not considered a COC. 

10.8.5. 7 Remedial Goal Options 

No COCs were identified for Wetland 12, and as a result, no RGOs were calculated. 

10.8.6 Conclusions and Recommendations 

Because of the lack of ecological receptors at Wetland 12, no Phase IIB/111 ecological risk 

appraisal was conducted at Wetland 12. 

The HHRA found no sediment COPCs at Wetland 12. Thallium was considered a surface water 

COPC; however the hazard index was estimated to be 0.15, and thallium was therefore not 

considered a COC. No RGOs were therefore calculated for this wetland. 

A concern at Wetland 12 is the 1991 spill from the adjacent bilge-water plant, in which 

petroleum-bilge water was spilled into this wetland. As documented in the September 19 and 

20, 1996 Partnering Meeting Minutes, Wetland 12 is referred to the State of Florida's petroleum 

program. 
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ocenano: 11merrame: 1,;u1Te11t ana i-uture 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Wetland 12 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Ingestion Thallium 0.0122 

Dermal Thallium 0.0122 

EPC " Exposure Point Concentration 

MG/L = Milligram per Liter 

M • Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 

MG/L 

TABLE 10-8-8 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation {Non-Cancer) (Non-Cancer) Units 

NIA M 5.02E-06 mg/kg-day 

M 1.04E-06 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

7.00E-05 mg/kg-day 0.072 

1.40E-05 mg/kg-day 0.074 

Total Hazard Index 0 II 
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10.9 WETLAND 1 

10.9.1 Site Description 
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Wetland 1 is north of Taylor Road, near Site 1, and southeast of Site 16. It is fed by surface water 

runoff from the Site 1 area. Portions of this wetland are depressions that are only saturated during 

the rainy season. A drainage ditch flows from the Wetland 1 area to the northwest, which 

eventually intersects with and drains into Wetland W2. This ditch is about 3 feet deep and has a 

maximum width of about 20 feet. 

Parsons and Pruitt identified Wetland 1 as a palustrine, forested system which is dominated by 

slash pine (Pinus elliotti) (USEPA, 1991). Sediment in the wetland is variable in its TOC content, 

with levels up to 15 % . 

The IR sites potentially affecting Wetland 1 are Sites 1and16. Site 1 (Sanitary Landfill) was used 

from the mid- l 950s until 1976 as the predominant disposal site for all solid wastes generated on 

the base. Site 16 (Brush Disposal Site) has been used for disposal of brush from pruning and 

tree trimming since the late 1960s (NEESA, 1983). 

10.9.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-9-1 denotes 

Phase IIA Wetland 1 sampling locations. 

Sediment 

Twenty-one metals were detected in Wetland 1 sediment samples. Six of these - cadmium 

(1.2 ppm and 2 ppm at locations 0102 and 0104), chromium (57.7 ppm at location 0102), 

copper (22.3 ppm and 31.8 ppm at locations 0102 and 0104), lead (87.3 ppm, 48.8 ppm, and 

153 ppm at locations 0101, 0103, and 0104), mercury (0.25 ppm, 0.17 ppm, and 0.20 ppm at 

locations 0102, 0103, and 0104), and zinc (294 ppm at location 0104) - exceeded sediment 
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benchmark levels. Nine pesticides were detected in Wetland 1 sediment samples, including 

4,4'-DDT and its metabolites, alpha/gamma-chlordane, dieldrin, endosulfan sulfate, 

endrin aldehyde, and methoxychlor. 4,4'-DDT and its metabolites were below basewide levels 

(described in Section 6). Dieldrin exceeded its sediment benchmark level (0.72 ppb) at locations 

0001 (3.7 ppb) and 0102 (6.9 ppb). Alpha-chlordane exceeded its sediment criteria (1.7 ppb) at 

locations 0102 (2.7 ppb) and 0104 (6.2 ppb). Gamma-chlordane also exceeded its sediment 

criteria (1.7 ppb) at locations 0102 (1.9 ppb), 0103 (3.3 ppb), and 0104 (9.5 ppb). The PCB 

Aroclor-1260 was also detected in Wetland 1 sediment samples. Two of three Aroclor-1260 

detections (110 ppb/140 ppb at locations 0103/0104, respectively) exceeded its sediment 

benchmark criteria (21.6 ppb). Thirteen SVOCs were detected in Wetland 1 sediment samples, 

including 12 high- and low-molecular weight PAHs, and one phthalate ester. Several PAHs 

exceeded benchmark criteria at sample location 0103: benzo(a)anthracene (420 ppb), 

benzo(a)pyrene (480 ppb), chrysene (530 ppb), fluoranthene (1,200 ppb), phenanthrene (420 ppb), 

and pyrene (930 ppb). PAHs also exceeded benchmark levels at sample location 0104, including 

anthracene (990 ppb), benzo(a)anthracene (3,800 ppb), benzo(a)pyrene (4,300 ppb), 

chrysene (4,200 ppb), fluoranthene (7,200 ppb), phenanthrene (4,000 ppb), and 

pyrene (6,200 ppb). Bis(2-ethylhexyl)phthalate also exceeded its benchmark level (182 ppb) at 

locations 0102 (260 ppb), 0103 (680 ppb), and 0104 (3,500 ppb). Two VOCs detected were 

2-butanone and acetone (a common laboratory contaminant). 

Table 10-9-1 shows the Wetland 1 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-9-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only detected parameters with benchmark levels are presented in 

Table 10-9-2. The HQs will be further discussed in the ecological risk section (Section 10.9.4). 
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Parameter 

Antimony (Sb) 

~~~!Alr1 1 

Barium (Ba) 

"tif~t~>i 
Cadmium (Cd) 

~~~~t~~~5·.\:~ 
Chromium (Cr) 

Copper (Cu) 

.. I(Qri ·(F~·: ' 

Lead (Pb) 

Magiiesllim (Mgf 

Manganese (Mn) 

: M~&?i (llg)· 

Nickel (Ni) 

POtii.ssium (K) 

Selenium (Se) 

.sodium (Na} · 

Vanadium (V) 

Pesticides and PCBs (µg/kg) 

4,4'-DDE 

alpha-Chlordane 

Table 10-9-1 
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August 31, 2000 

Phase IIA Detected Concentrations in Wetland 1 Sediments 

Frequency or 
Detection 

575, 

215 

415 

515 

3/5 

~15';~ 

515 

515 

5/5 

515 

515 

515 

415 

415 

415 

115 

3/5 

515 

515 

415 

415 

3/5 

10-9-5 

Range or Detected 
Concentrations 

0.47-3.1 

.'Q:4.;J,5 

3.7 73.9 

0.53 - 2 

.. 3~-+139"0:' .. 

1.5 - 57.7 

l.l 31.8 

484- 6150 

1.8 153 

75.9- 621-· 

3.7 - 17.8 

om-;·0;25 · 

0.8 - 8 

28 - 309 

1.3 

33 - 204 

2.3 - 35.3 

2.2-294 

3.1-·~ 

0.48 - 8.6 

1.1 - 6.2 

Average Detected 
Concentration 

. 'F''!~~~[,~~~. 
1.79 

22.42 

1.24 

20.82 

15.92 

62.58 

9.44 

5.05 

1.3 

10.98 

93;3f'/~:·. 

4.85 

3.33 
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Table 10-9-1 
Phase IIA Detected Concentrations in Wetland 1 Sediments 

Parameter 

Endosulfan sulfate 

gamma-Chlordane 

Benzo{a)anthracene 

Benzo(b )fluoranthene 

BeJfu;(ig•· ;hfoni>Tvtene , .·.. · ...... -, . ., ... 

Benzo{k)fluoranthene 

6(s.-mi:£lli• ihi I) b .... rhaJllre@:E. HP." .\.~.·. y ~1' I 

Carbazole 

Fluoranthene 

Phenanthrene 

~~~~[.:.~/ 
voes (µgtkg) 

Acetone 

Note: 

Frequency of 
Detection 

215 

3/5 

215 

i.tsi< 

2/5 

215 

215 

'415' 

115 

2/5 

2/5 

!/5 

215 

1.15 

115 

115 

Range of Detected 
Concentrations 

0.45 - 1.6 

1.9 9.5 

420 - 3800 

480'-.43()()." 

600 - 5400 

250- 1900; 

220 1700 

880 

530-4200. 

1200- 7200 

220-2000 

420 - 4000 

930- 620() 

110 

250 

Average Detected 
Concentration 

1.03 

4.9 

2110 

3000 

960 

880 

23651. 

4200 

flllli.· 

2210 

3.~~5 ~.;·:·;;it; 

ilo. 

250 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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Table 10·9·2 

Wetland 1 
Phase llA Sediment Conc::entrations Compared to Benchmark Levels 

Sample 
Location 

041M010101 
Arsenic (MGli<G) 

Parameter 

bi${2-Et11yl~>yl)phthalate (BEHP) (UGIKG) 

Chromium (MG/KG) 

Copper (MG/KG) 

Lead (MG/KG) 

Mercury (MG/KG) 

Nicl:el (MG/KG) 

Zinc (MG/KG) 

W'"ti.nl 

Notes: 

Detected 
Concentration 

2 .5 

41 J 

1.5 
1. 1 J 

67.3 

0.07 J 
0.8 J 

2.2 

(a) USEPA Screening Concentrabon for Sediment· EPA SSVs 
(b) FDEP Sediment Quality ~sessmen1 Guidelines. FOEP SQAGs 
Some of the numbers in the table may vary because of rounding 
aasewide levels. (detailed in Section 6) foe DOT and its metabolites 
Basewide level for 4,4'-DDE is. 40 ppb. 
Basew·ide level lor 4,4'-DDD is 50 ppb. 
Basewid• level for 4.4'-00T is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) 

7.24' 

182 
52.3 
•16.7 

30.2 
0.13 

15.9 
124 

HQ 

0.35 

0.23 

0.03 

0.06 

2.69 

0.54 

0.05 

0.02 

sev 
Reference 

ab 
b 

ab 
ab 
ab 

ab 
ab 

ab 



Table 10-9-2 

Wetland 1 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample 
Location 

041M010401 
4,4'-DDD (UG/KG) 

4.4'-DDE (UG/KG) 

4,4'-DDT (UG/KG) 

Parameter 

alpha-Chlordane (UG/KG) 

Anthracene (UG/KG) 

Antimony (MG/KG) 

Aroclor-1260 (UG/KG) 

Arsenic (MG/KG) 

Benzo(a)anthracene (UG/KG) 

Benzo(a)pyrene (UG/KG) 

bis(2-Ethylhexyl)phthalate (BEHP) 

Cadmium (MG/KG) 

Chromium (MG/KG) 

Chrysene (UG/KG) 

Notes: 

(UG/KG) 

Detected 
Concentration 

25 DJ 

4.5 DJ 

10 DJ 

6.2 DJ 

990 J 

047 J 

140 DJ 

2.5 

3800 

4300 

3500 j 

2 

27.3 

4200 

(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because or rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) 

1.22 

2.07 

1.19 

1.7 

46.9 

12 

21.6 

7.24 

74.8 

88.8 

182 

0.68 

52.3 

108 

HQ 

20.49 

2.17 

840 

3.65 

21.11 

0.04 

648 

0 35 

50.80 

4842 

19.23 

2.94 

0.52 

38.89 

SBV 
Reference 

b 

b 

b 

a 

b 

a 

b 

ab 

b 

b 

b 

b 

ab 

b 



Table 10-9·2 

Wetland 1 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Detected 
Location Parameter Concentration 

Copper {MG/KG) 31.8 

Fluoranthene (UGIKG) 7200 

gamma-Chlordane (UG/KG) 9.5 DJ 

Lead (MG/KG) 153 

Mercury (MG/KG) 0.2 

Nickel (MG/KG) 7.5 

Phenanthrene (UGIKG) 4000 

Pyrene (UGIKG) 6200 

Zinc (MG/KG) 294 

Notes: 
{a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDO is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

18.7 1.70 

113 63.72 

1.7 5.59 
30.2 5.07 

0.13 1.54 

15.9 0.47 
86.7 46.14 

153 40.52 

124 2.37 

SBV 
Reference 

ab 

b 

a 

ab 

ab 

ab 

b 

b 

ab 
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Surface Water 

Fourteen metals were detected in Wetland 1 surface water samples. Aluminum (2,120 ppb), 

chromium (13.5 ppb), iron (3,540 ppb), and lead (6 ppb) exceeded their water quality criteria at 

location 1 WOl. No pesticides, PCBs, or SVOCs were detected in Wetland 1 surface water. The 

only VOC detected was 2-butanone. No surface water quality criteria exists for 2-butanone. 

Table 10-9-3 shows the Wetland 1 Phase IIA surface water sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-9-4 compares 

detected concentrations at each sample location to surface water quality criteria and lists calculated 

HQs for each parameter. Only parameters with water quality criteria are presented in 

Table 10-9-4. The HQs will be further discussed ecological risk section (Section 10.9.4). 

Parameter 

lnorganics (µg/L) 

&tmi~4ra;(~ 
Arsenic (As) 

BapijinJBa}; · · 

Calcium (Ca) 

ChrQi:Iµuni.(Cr) 

Copper (Cu) 

Inio(Fe) 
Lead (Pb) 

Ma_gn~ilim (Mg) 

Manganese (Mn) 

Pi>tassilup (K} 

lnon:anics (µg/L) 

SO<J,iupi(N,a) 
Vanadium (V) 

.~Q;n,Ji?f1:.~iC ; 
VOCs (µg/L) 

Nole: 

Table 10-9-3 
Phase IIA Detected Concentrations in Wetland 1 Surface Water 

Frequency of 
Detection 

l/2 

1/2 

2/2 

2/2 

1/2 

l/2 

2/2 

112 

2/2 

2/2 

2/']; 

2/2 

1/2 

Range of Detected 
Concentrations 

2120 

3.4 

IO:S-32.1 

11700 - 30700 

13.5. 

7.5 

>>302-354Q 

6 

2140- 2560 

17.4-143 

1.040 - 23.00 

5510- 7370 

10.2 

1~,3 -~~9,'t ·" 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

10-9-10 

Average Detected 
Concentration 

2120· 

3.4 

21::45 

21200 

13;5 

7.5 

1921 

6 

235(1~· . 

80.2 

1670\ 

6440 

10.2 

'f.~;5•;'_1,~:.~~~·~:\.i(~~ 



Table 10.M (1) 

Wetland 1 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

041W010301 
lroi\ 
Zinc 

Note&: 

Freshwater 

'(a) USEPA Waler Quality criteria (1995) 
lb) F.DEP Clas.s Ill Water Oualll)I CM!erla (1996) 

UGIL 

UG/L 

so·me of the numbers ;n the table may vary because or ,oundiog. 

301.0 
19.3 

1,000.0 

70.2 

0.302 

0.27493 

ab 

ab 
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10.9.3 Fate and Transport 

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the 

conceptual model presented in Section 9: surface water/sediment transport into the wetland; 

groundwater discharge into the wetland; sediment/surface water transport within the wetland; 

sediment leaching to surface water within the wetland; and surface water/sediment transport from 

the wetland. Because sediment transport and storm water runoff data are lacking, the evaluation 

is qualitative in nature. The method of evaluating leaching from sediment to surface water was 

presented in Section 9. Table 10-9-5 presents those contaminants present in sediment above 

benchmark levels and their calculated SSLs. Detected contaminants present in surface water above 

water quality criteria are presented in Table 10-9-4. 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 1 through this pathway: 

• Potential storm water runoff and sediment entrainment from Sites 1 and 16. Wetland 1 

also has a direct connection with Wetland W2, which can be tidally influenced. 

Table 10-9-5 
Calculated Sediment Screening Values for Wetland 1 

USEPA or 
FDEP Surface 

Water SSL 
Parameter Standard Kd DF= 100 

In organics (ppb) (ppm) 

:.;sad!Jiiii'lii' · ' . 9.TT4.:•i' 1:5Ef01 S.82' 

Chromium 11 •. b l.9E+Ol 21.04 

'JB'a;ti k · .. ~·:J'e:toi.: ·335,S 

Lead 1. 71 •. b 9E+02 153.9 

Zinc 70.2 •. b 6.2E+Ol 436.17 

10-9-12 

Maximum 
Concentration 

Detected 

(ppm) 

57.7 

.•. 3ij~'; 

153 

294 

Leaching 
Potential 

DF = 100 

YES 

NO 

NO 
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Calculated Sediment Screening Values for Welland 1 

USEPAor 
FDEP Surface Maximum Leaching 

Water SSL Concentration Potential 
Parameter Standard Kd DF 100 Detected DF = 100 

Organics (ppb) (ppb) (ppb) 

4,4'~DDE t'o;s~ 2.41E-f'05 2:53E+08 a:6 NO 

4,4'-DDD 0.0064. 5.4E+04 3.46E+02 25 NO 

4,4~-[)DT o.oota;b 1A2E+05 L42E+04 10 NO 

Dieldrin 0.0019 .. b l.16E+03 220.15 6.9 NO 

Aiiihracene 110~001Jb L59E+03 . l.75E+10 990 .No 

Tomi PCBs* 0.014 .. b 1.67E+04 2.34E+04 140 NO 

Beme>(a)ai:ithracene 0.03(b i}l.5E+o4 6:65E+04 3,800 ··Na, 
:;. -:'- -- - -; ·' 
Benzo(a)pyrene 0.031 b 5.52E+04 1.7IE+05 4,300 NO 

Chlordane (lllpha and gamma) 0.004"'b 6'.48E+3 2.591!'+03 6.2 No· 

Chrysene 0.031 b 2.15E+04 6.65E+04 4,200 NO 

Fluoranthene 39;g• 5.78E+03 2.3E+04 7,200 NO 

Phenanthrene 0.031 b I.63E+03 5053 4,000 NO 

Pyrene 11,000 b 5:65E+03 6.22E+09 6,2000 NO 

Bis(2-ethylhexyl)phthalate 0.3. 8.16E+05 2.45E+08 3,500 NO 

Notes: 
Kd for organics calculated using foe of 0.054 (numerical average of all sediment samples). 
Kds are from: USEPA, 1996b (first preference); Superfund Chemical Dam Matrix(USEPA, l 996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
• based on Aroclor-1260. 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DP dilution faclOr. 
a USEPA Freshwater Surface Water Chronic Screening Value (l995a). 
b FDEP Class III Water Quality Criteria (1996). 

The presence of sediment contaminants above benchmark screening levels (see Table 10-9-5) 

validates the sediment transport pathway and by inference the surface water pathway. 

Additionally, there were three inorganics present in surface water above water quality criteria, 

further validating the pathway. 
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Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential sources that would directly contribute 

contamination to Wetland 1 through this pathway are Sites 1 and 16, and potentially further 

upgradient Sites 7, 17, and UST 26 (a jet fuel tank of unknown size/quantity). Groundwater at 

Site 1 has been shown to be contaminated, therefore the pathway is considered valid. 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that the surface water 

and sediment transport will occur to the west to Wetland W2, and from there to Bayou Redoubt. 

During periods of very high tides or storm surges some back flushing of surface water will occur 

within Wetland W2, and potentially affect Wetland 1. Surface water and sediment can therefore 

be considered to be mobile, and the pathway valid for this wetland. 

Sediment Leaching to Surface Water Pathway 

Six organics - four pesticides, PCBs, and eight semivolatiles - and thirteen inorganics exceeded 

their benchmark screening level (see Table 10-9-5), but only two - chromium and mercury -

exceeded its calculated SSL (see Table 10-9-5). Mercury was not present in the corresponding 

surface water samples, however, indicating a low potential for this pathway for this constituent. 

Chromium was present in the corresponding surface water, suggesting a high potential for this 

pathway with respect to this parameter. In surface water, aluminum, chromium, copper, lead, and 

iron were present above water quality criteria; these are attributable to the 

surface water/groundwater discharge pathway. Because mercury and chromium were detected in 

sediment above their SSLs, the pathway is considered valid, and the presence of chromium above 

standards in surface water suggests the pathway may also be significant. 
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Transport of surface water and sediment from Wetland 1 can be expected to occur towards the 

west into Wetland W2 and eventually into Bayou Redoubt. Therefore sediment and surface water 

contamination can be expected to be mobile and not remain within the wetland. 

10.9.4 Ecological Risk Assessment 

HQs for Wetland 1 sediment samples are presented in Table 10-9-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for 

cadmium (1.76 and 2.94 at locations 0102 and 0104), chromium (1.10 at location 0102), 

copper (1.19 and 1.70 at locations 0102 and 0104), lead (2.89, 1.62, and 5.07 at locations 0101, 

0103, and 0104), mercury (1.92, 1.31, and 1.54 at locations 0102, 0103, and 0104), and 

zinc (2.37 at location 0104). 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT had HQs greater than 1 at 

locationOOOl (2.54, 2.80, and 1.01), and location0104 (20.49, 2.17, and 8.40). 4,4'-DDD, and 

4,4'-DDE had HQs greater than 1 at location 0102 (6.48 and 4.15), while 4,4'-DDD and DDT 

had HQs above 1 at location 0103 (4.10 and 1.18). As noted in the Nature and Extent discussion, 

the concentrations of 4,4'-DDT and its metabolites were below basewide levels. Dieldrin had a 

HQ greater than 1 at locations 0001 (5.14) and 0102 (9.58). Alpha-chlordane had a HQ greater 

than 1 at locations 0102 (1.59) and 0104 (3.65). The HQ for gamma-chlordane was above 1 at 

locations 0102 (1.12), 0103 (1.94), and 0104 (5.59). Two of three Aroclor-1260 detections 

(5.09/6.48 at locations 0103/0104, respectively) had HQs above 1. Several PAHs had HQs 

greater than 1 at sample location 0103: benzo(a)anthracene (5.61), benzo(a)pyrene (5.41), 

chrysene (4.91), fluoranthene (10.62), phenanthrene (4.84), and pyrene (6.08). HQs were also 

greater than 1 for PAHs at sample location 0104, including anthracene (21.1), benzo(a)anthracene 

(50.80), benzo(a)pyrene (48.42), chrysene (38.89), fluoranthene (63. 72), phenanthrene (46.14), 

and pyrene (40.52). Bis(2-ethylhexyl)phthalate also had a HQ above 1 at locations 0102 (1.43), 

0103 (3.74), and 0104 (19.23). Phase IIA surface water results revealed HQs greater than 1 for 

aluminum (24.37), chromium (1.23), iron (3.54), and lead (3.51). HQs greater than 1 indicate 

a potential for excess risk. 
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Wetland 1 was classified in Group D (all wetlands in this group appear as man-made drainage 

ditches and have limited ecological receptors) and was not studied further in Phase IIB/111. 

Color-codes, groupings and rationale for classification are described in Section 7. 

10.9.5 Human Health Risk Assessment 

10.9.5.1 Samples Included 

Sediment 

0011\1000101, 0411\1010101, 0411\1010201, 0411\1010301, 0411\1010401 

Surface Water 

001W000101, 041W010301 

10.9.5.2 Current and Future Land Use 

Wetland 1 is within the Site 1 landfill area, and is cordoned off from the public. Access roads are 

restricted by locked gates, and signs warn trespassers away from the area. Though a nature trail 

does traverse the northern part of Site 1, a thickly wooded zone would have to be crossed to access 

the Wetland 1 area. Future land use of Site 1 is speculative, and may include expansion of the 

A.C. Read Golf Course or the cemetery near Wetland 1. However, in accordance with the 

Land Use Control Agreement, intrusive activities are not permitted in Site 1 without approval from 

the NAS Pensacola Environmental Office (EnSafe, 1998). 

10.9.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.9.5.4 Sediment COPCs 

As shown in Table 10-9-6, the following sediment COPC was identified: 

• Benzo(a)pyrene 
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10.9.5.5 Surface Water COPCs 
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As shown in Table 10-9-7, no surface water COPCs were identified: 

10.9.5.6 Risk Characterization 

Exposure Point Concentrations 

The risk associated with exposure to benzo(a)pyrene concentrations in sediment was evaluated by 

calculating the benzo( a)pyrene equivalent concentration using TEFs provided by USEP A Region 4 

(see Section 8 of this report). The exposure point concentration used to evaluate risk for 

Wetland 1 sediment was calculated by adding all of the TEF adjusted maximum reported 

concentrations for the seven carcinogenic PAHs (benzo(a)pyrene, benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, and 

indeno(l,2,3-cd)pyrene). The sediment sample reporting the maximum carcinogenic PAHs was 

041M010401. The resulting EPC was calculated to be 5.99 mg/kg for benzo(a)pyrene 

equivalents. 

Adolescent Trespasser 

As shown in Table 10-9-8, benzo(a)pyrene equivalents were the only contributor to risk estimates 

for the sediment pathways under the adolescent trespasser scenario. The cumulative risk estimated 

for this wetland is 2. lE-6. As a result, benzo(a)pyrene equivalents were identified as COCs for 

sediment based on contribution to the cumulative risk estimate for this wetland. 

10.9.5.7 Remedial Goal Options 

RGOs were developed in accordance with USEP A Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Benzo(a)pyrene equivalents were identified 

as COCs for sediment at Wetland 1. Because benzo(a)pyrene equivalents were identified as COCs 

for sediment based on cancer risk estimates, only risk based RGOs were developed. 
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TAw-..: 10-9-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

s Tmefl11rne: Cll'Tenl and Future 

I 
S&l'hce w~tet 
Medi.m: SU'hce Wzt"'r 

Expoctn Poiit: W.i:land 1 Slrlan Waler 

(1) (1) 

Minimum Maximum Cl.$- CIMmnl M- Moirnum 
Unh Concertt11lion QU8.lifier ConcentratK!n Quolfier 
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(2) Mu:llun conctinb'l.tlon UHd n Kfftning value. 
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041W010301 1 I 2 
001W000101 1 I 2 
001W000101 1 I 2 
001W000101 2 I 2 
041W010301 2 I 2 
001W000101 1 I 2 
001wooo101 1 I 2 
001W000101 2 I 2 
001W000101 1 I 2 
041W010301 2 I 2 
001W000101 2 I 2 
041W010301 2 I 2 
041W010301 2 I 2 
001W000101 1 I 2 
001W000101 2 I 2 

Ra.nae of 
Oet•ction Lmit 

NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 

(2) 

Concentration Used Mun for ScrHning 

2.00 2 
2120.00 2120 

3.40 3.4 
21.45 32.1 

21200.00 30700 
1HO 13.5 
7.50 7.5 

1921.00 3540 
6.00 6 

2350.00 2560 
80.20 14J 

1670.00 2300 
6440.00 7370 

10.20 10.2 
29.50 39.7 
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NIA 
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NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

COPC • Cl't1mlc:il.I at Pottnti.111 Coneam 

(3) (•) 

Adcleweel'lt Site Potent.i11I 
Trespaner Tap W.ater Rae Al\ARfTBC 

PRG SN<• 

110000 190 N NIA 
120000 3700 N NIA 

5.6 0.045 c NIA 
8300 260 N NIA 
N/A NIA N/A 
360 11 N NIA 
4800 150 N NIA 
NIA NIA NIA 
15 15 TTAL 

N/A NIA NIA 
2400 73 N NIA 
NIA NIA NIA 
NIA NIA N/A 
830 26 N NIA 

36000 1100 N NIA 

ARAR/TBC • Appicable or 111:..,._ant and Appropri.Jle RequiremeM/ Tc lb ConMOti'ed 
TTAL • Tre11lment techni~e ection level 

J • Estm.lttd VW. 
C • C1f'Qloge.-C 

N • Nonelrd'logenic: 

($ 
R-for 
~ 

COPC Flag DMtdo.or - •. 

NO BSL 
NO BSL 
NO BSL 
NO BSl 
NO EN 
NO BSL 
NO BSl 
NO EN 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO EN 
NO BSL 
NO BSL 



1me ame: urren 
Sediment 

Pcpula~on: Trespasser 
A~s: Adolescent 

Exposure Chemical of Potential 
Route Concern 

Ingestion Benzo(a)pyrene equivalents 

ennal Benzo(a)pyrene equivalents 

EPC • Expo5ure Point Concentration 

MG/KG • Milligram per Kilogram 

M • Medium-specific EPC selected for risk calculation. 

Medium Medium 
EPC Value EPC Units 

5.99 MG/KG 

5.99 MG/KG 

TABLE 10-9-8 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake 

Value Calculation (Cancer) 

NIA M 2.71E-07 

N/A M 1.11 E-08 

Intake Cancer Slope Slope Factor 
(Cancer) Units Factor Units Cancer Risk 

mg/kg-day 7.3 (mg/kg-day)" 1.98E-06 

mg/kg-day 14.6 (mglkg-dayf 1.62E-07 

Total Risk All Exposure Routes/Pathway 



10.10 WETLAND 15 

10.10.1 Site Description 
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Wetland 15 is on the shore of Bayou Grande, between Wetland 4D and the NAS Pensacola 

picnic grounds. This wetland is bordered by the A.C. Read golf course to the south, east, and 

west. 

Parsons and Pruitt (USEPA, 1991) described this area as an estuarine emergent system, 

predominantly containing black needlerush (Juncus roemerianus). The vegetation surrounding 

Wetland 15 includes shrubs such as wax myrtle (Myrica cerifera). Surface water runoff from the 

golf course discharges from Wetland 15 into Bayou Grande through a drainage channel about 

3 feet wide. The wetland is tidally influenced from Bayou Grande through the same channel. The 

open water portion of the wetland ranges from one to about three feet in depth and has a 

maximum width of about 150 feet. Sediment in the wetland is highly organic, with TOC detected 

at up to 40%. 

The IR site potentially affecting Wetland 15 is Site 1. Site 1 (Sanitary Landfill) was used from the 

mid-1950s until 1976 as the predominant disposal site for all solid wastes generated on the base 

(NEESA, 1983). Although located at the northernmost tip of Site 1, watershed analysis performed 

at NAS Pensacola using GPS data revealed that this wetland is not suspected of being impacted 

by this site. 

10.10.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-10-1 denotes 

Phase IIA Wetland 15 sampling locations. 
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Sediment 

Nineteen metals were detected in Wetland 15 sediment samples. Three metals, including arsenic 

(15.2 ppm and 141 ppm at locations 1502 and 1503), copper (20.2 ppm and 18.9 ppm at 

locations 1502 and 1503), and lead (39.7 ppm, 211 ppm, and 174 ppm at locations 1501, 1502, 

and 1503) exceeded sediment benchmark levels at Wetland 15. Eleven pesticides were detected 

in Wetland 15 sediment samples, including 4,4'-DDT and its metabolites, beta/delta-BHC, 

endosulfan I, endrin, endrin aldehyde, endrin ketone, heptachlor, and alpha-chlordane. 

4,4'-DDD/DDE, each exceeded basewide levels and sediment benchmark values at locations 1501 

(85 ppb/340 ppb), 1502 (62 ppb/110 ppb), and 1503 (200 ppb/69 ppb). Basewide levels are 

discussed in Section 6. 4,4'-DDD/DDE exceeded sediment benchmark values but were below 

basewide levels at location 1504 (1.3 ppb/10 ppb). 4,4'-DDT exceeded sediment benckmark 

values but was below basewide levels at locations 1501 (9.9 ppb), 1502 (4.3 ppb), and 

1503 (16 ppb). Endrin exceeded its sediment screening level (3.3 ppb) at location 1502 (16 ppb). 

Endrin aldehyde exceeded its sediment screening level (3. 3 ppb) at location 1501 (7. 3 ppb). The 

PCB Aroclor-1260 was also detected, exceeding the sediment screening level (21.6 ppb) at 

locations 1502 (24 ppb) and 1503 (32 ppb). Eleven SVOCs were detected in Wetland 15 

sediment samples. Two PAHs exceeded sediment benchmark levels, including fluoranthene 

(200 ppb, 240 ppb, and 190 ppb at locations 1501, 1502, and 1503) and pyrene (210 ppb and 

180 ppb at locations 1502 and 1503). Bis(2-ethylhexyl)phthalate was detected above its screening 

level (182 ppb) at locations 1501 (230 ppb), 1502 (490 ppb), and 1504 (220 ppb). Three VOCs, 

including 2-butanone, acetone, and methylene chloride were also detected in Wetland 15 

sediments but were below sediment benckmark values. Acetone and methylene chloride are 

common laboratory contaminants. 

Table 10-10-1 shows the Wetland 15 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-10-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. The HQs will be further discussed in the ecological risk section 

(Section 10.13.4). Only the parameters with benchmark levels are presented in Table 10-13-2. 
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Parameter 

Inorganics (mg/kg) 

Alumimun (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDT 

4,4'-DDE 

alpha-Chlordane 

Aroclor-1260 

beta-BHC 

delta-BHC 

Endosulfan I 

Endrin aldehyde 

Endrin 

Heptachlor 

Table 10-10-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Delected Concentrations in Wetland 15 SedimenlS 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

414 7810 - 15800 10235 

1/4 6 6 

414 2.5 -141 40.88 

414 6.2 - 40.9 25.9 

1/4 0.34 0.34 

4/4 3010 - 11300 7205 

414 14.3 - 45.7 29.63 

114 l.5 1.5 

414 5.5 - 20.2 13.28 

4/4 11200 22300 70975 

414 20.7 - 211 111.35 

4/4 912 - 4980 2575 

414 47.7-520 204.65 

2/4 5.6 - 12.4 9 

414 310 - 1460 807.75 

3/4 0.93 - 2.7 1.74 

414 206 - 1420 6526.5 

4/4 10.5 - 36 21.65 

414 23.5 - 83.6 48.33 

414 13 200 87.08 

314 4.3 16 10.07 

414 10 - 340 132.25 

114 1.4 1.4 

314 14 - 32 23.33 

2/4 0.94 - 1.4 1.17 

114 5.5 5.5 

114 1.7 1.7 

2/4 1.3 - 7.3 4.3 

3/4 1.5 - 16 6.67 

1/4 1.1 I.I 
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Table 10-10-1 
Phase IIA Detected Concentrations in Wetland 15 Sediments 

Frequency of Range of Detected 
Parameter Detection Concentrations 

SVOCs /k 

2-Methylphenol (o-Cresol) 1/4 330 

2,2' -oxybis(l-Chloropropane) 1/4 82 

2,4-Dimethylphenol 1/4 630 

4-Methylphenol (p-Cresol) 1/4 4800 

Benzo(a)pyrene 114 59 

Benzo(b )fluoranthene 3/4 79 - 250 

bis(2-Ethylhexyl)phthalaie (BEHP) 3/4 220 - 490 

Di-n-butylphthalate 3/4 130 250 

Fluoranthene 4/4 94- 240 

Phenol 1/4 280 

Pyrene" 3/4 120 - 210 

voes /k 

2-Butanone (MEl{) 1/3 350 

Acetone 2/3 130- 1400 

Methylene chloride 113 34 

Notes: 

Average Detected 
Concentration 

330 

82 

630 

4800 

59 

176.33 

313.33. 

190 

181 

280 

170 

350 

765 

34 

The number of samples has been decreased by the number of rejected samples. However, note that no positive results rejected. 
All resulLs are in micrograms per kilogram (µglkg) or parts per billion (ppb), excepLs for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 

Surface Water 

Twenty-one metals were detected in Wetland 15 surface water samples. Ten metals, including 

aluminum (213,000 ppb), arsenic (68.8 ppb), beryllium (3.2 ppb), chromium (327 ppb), 

copper (191 ppb), iron (715,000 ppb), lead (801 ppb), mercury (0.94 ppb), nickel (103 ppb), and 

zinc (1,010 ppb) exceeded saltwater surface water criteria at location 1501. Copper (4 ppb), 

iron (8,300 ppb), and lead (22.5 ppb) exceeded surface water criteria at location 1502. 

One pesticide, 4,4'-DDE, was detected in Wetland 15 surface water below its surface water 

criteria. No PCBs or SVOCs were detected in surface water at Wetland 15. No VOCs were 

detected in Wetland 15 surface water samples. 
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.s;aclimsnf 
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it.e 
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041M15(1401 
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M'-Dt)!! (l!<;ilKG) 
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Bem.o(a)pyrene (UGtKC) 

bis(2'EllWlh••vl)phthalaie-'(8EHP) (UG/KG) 
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Copper (MGIKG) 

!:ndrin {UGIKG) 
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"I c~el (l')llGIKG) 

PyN n• (UGIKG) 
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Table 10-10-3 shows the Wetland 15 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-10-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only detected parameters with quality criteria are presented 

in Table 10-10-4. The HQs will be further discussed in the ecological risk section. 

Table 10-10-3 
Phase HA Detected Concentrations in Wetland 15 Surface Water 

Parameter 

Inorganics (µg/L) 

Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Thallium (Tl) 

Vanadium (V) 

Note: 

Frequency of 
Detection 

2/2 

'h 

2/2 

2/2 

1h 

212 

'h 

'h 

2/2 

2/2 

2/2 

2/2 

2/2 

'h 

'h 

212 

'h 

212 

1h 

2/2 

•' 7''& 
__ 21£,, ·. 

'h 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 
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Range of Detected 
Concentrations 

934-213000 

32.4 

4.5 - 68.8 

34.7 642 

3.2 

87100 - 178000 

327 

23.5 

4 191 

8300 715000 

22.5 - 801 

34600 - 63700 

121 - 1640 

0.94 

103 

11400 - 16000 

16.3 

141000- 174000 

3.2 

2 - 337 

,,;;.>,-',;_. 
12.7 - IOlO. 

z:-,,.:.-. '•"•"• 

Average Detected 
Concentration 

106967 

32.4 

36.65 

338.35 

3.2 

132550 

327 

23.5 

97.5 

361650 

411.75 

49150 

880.5 

0.94 

103 

13700 

16.3 

157500 

3.2 

169.5 

.. ... ..~,!U~ 



Table 10-10-4111 

Wetland 15 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Som pie 
Lo,cation 

-
041W150201 

A1uminum 
Ars~n1c 

CQpper 
lrcn 

Load 
Thalllum 
:Zinc 

Noles. 

Parameter 

..... a 

Saltwater 

(•) USEPA Waler Ouatlty Criteria ("1996) 
(b) FD[P Class 111 WM• rOualily Crote1ia (1996\ 

UOM 

UG/L 
UC.'L 
UGiL 
UGil 
UGIL 
UG/t 
UGil. 

Son1&uf the nur,, tiers iri ithe tab:e m:JV vary becavse of ;our.icllfHJ, 

Detected 
.Conc~ntratlon 

934.0 

45 
4.0 

8 .3.00 0 

22.b 

3.2 

12 7 

v;ator Quality 
Criteria 

1,50QO 

3e.o 
2.9 

;!00 0 

5.0 

c.3 
86.'0 

HO 

0 .62267 

0 12!> 

L37931 

27 &.;ijG7 

4 .01786 

0 ~0794 

0.14767 

CriWri~ 
Reference 

.. 
•• •• 

b 

" 
ob 
b 
b 

b 
ab 



10.10.3 Fate and Transport 
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The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking, thus this evaluation is qualitative in nature. The method of evaluation of the 

leaching from sediment to surface water was presented in Section 9. Table 10-10-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SSLs. 

Contaminants present in surface water above water quality criteria are presented on Table 10-10-4. 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 15 through this pathway: 

• Potential storm water runoff and sediment entrainment from Site 1, and the nearby area 

of the NAS golf course. During periods of high tide and storm surge, there is a direct 

surface water drainage through a tidal inlet that enters the wetland as well. 

Parameter 

Copper 

Lead 

Table 10-10-S 
Calculated Sediment Screening Values for Wetland 15 

USEPA or 
FDEP Surface 

Water 
Standard 

2.9 •.b 

Kd 

4.3E+02 125 

9E+02 504 

10-10-11 

Maximum 
Concentration 

Detected 

20.2 

211 

Leaching 
Potential 
DF 100 

NO 

NO 
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Table 10-10-5 
Calculated Sediment Screening Values for Wetland 15 

Parameter 

Organics 

4,4 ODE 

4,4DDD 

4,4 DDT 

Endrin 

Inorganics Cppb) 

Fluoranthene 

Pyrene 

Bis(2-ethylhexyl)phthalate 

Notes: 

USEPA or 
FDEP Surface 

Water 
Standard 

(ppb) 

0.14. 

O.D25' 

0.001 a, b 

0.0023 '· b 

<ppb) 

1.6. 

11,000 b 

NA 

SSL 
Kd DF = 100 

(ppb) 

8.68E+05 l.22E+07 

l.94E+05 4.85E+05 

5.1E+05 5.1E+04 

2.38E+03 547 

(ppm) 

2.08E+04 3.33E+06 

2.03E+04 2.23E+!O 

2.93E+06 NA 

Kd for organics calculated using foe of 0.194 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(ppb) 

340 

200 

16 

16 

(ppm) 

240 

2JO 

490 

Leaching 
Potential 
DF = 100 

NO 

NO 

NO 

NO 

NO 

NO 

NA 

Kds are from: USEPA, l996b (first preference); Supcrfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 
1984 (fourth preference - primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Saltwater Surface Water Chronic Screening Criteria (1995a) 
b FDEP Class II Water Quality Criteria (1996) 

The presence of sediment contaminants above benchmark levels (see Table 10-10-5) validates the 

sediment transport pathway and by inference the surface water pathway. 

Additionally, there were ten inorganics present in surface water above water quality criteria, 

further validating the pathway. 
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Groundwater Discharge Pathway 
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Based on potentiometric analysis, the primary potential source that would directly contribute 

contamination to Wetland 15 through this pathway is Site 1, and potentially contaminated 

groundwater underlying the golf course. Groundwater at Site 1 has been shown to be 

contaminated, therefore the pathway is considered valid. 

Transport within the Wetland 

Swface Water/Sediment Migration Pathway 

The configuration of the wetland, along with land form analysis, indicates that the surface water 

and sediment transport will occur to the north through a small tidal inlet connecting the wetland 

with Bayou Grande. It is conceivable that during periods of very high tides or storm surges that 

some back flushing of surface water will occur within the wetland. Surface water and sediment 

can therefore be considered to be mobile, and the pathway valid for this wetland. 

Sediment Leaching to Surface Water Pathway 

Seven organics - four pesticides and three semivolatiles and three inorganics, exceeded their 

sediment benchmark levels, but only one inorganic exceeded its calculated SSL 

(see Table 10-10-5). Notably, only inorganics were present in surface water above water quality 

criteria. The source of semivolatiles in sediment may have been airborne, given their typical 

low mobility and the lack of a direct source of semivolatiles near the wetland. Pesticide 

occurrence, given the proximity to the golf course and the historical application of pesticides, is 

not unexpected. Ten inorganics were present in surface water above water quality criteria, 

including the three that exceeded their benchmark levels and the one inorganic which exceeded its 

SSL. The source for most inorganics is likely related to the surface water and/or 

groundwater pathway, with the exception of arsenic, copper, and lead, which may be contributed 

from the sediment as well. Because one inorganic was detected in sediment above its SSL in 

conjunction with the three inorganic exceedances in surface water, the sediment leaching pathway 

is considered valid for this wetland. 
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Transport from the Wetland 

Transport of surface water and sediment from Wetland 15 can be expected to occur towards the 

north into the Bayou Grande system. Therefore sediment and surface water contamination can be 

expected to be mobile and not remain within the wetland. 

10.10.4 Ecological Risk Assessment 

HQs for Wetland 15 sediment samples are presented in Table 10-10-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for arsenic 

(2.10 and 19.48 at locations 1502 and 1503), copper (1.08 and 1.01 at locations 1502 and 1503), 

and lead (1.31, 6.99, and 5.76 at locations 1501, 1502, and 1503). HQs also were greater than 

1 for 4,4'-DDD/DDE at locations 1501 (68.97/164.25), 1502 (50.82/53.14), 

1503 (163.93/33.33), and 1504 (1.07 /4.83). The HQ for 4,4 '-DDT was above 1 at locations 1501 

(8.32), 1502 (3.61), and 1503 (13.45). The HQs for endrin at location 1502 (4.85) and 

endrin aldehyde at location 1501 (2.21) were also above 1. The PCB Aroclor-1260 also had an 

HQ above 1atlocations1502 (1.11) and 1503 (1.48). HQs were also greater than 1 for the PAHs 

fluoranthene (1.77, 2.12, and 1.68 at locations 1501, 1502, and 1503) and pyrene (1.37 and 1.18 

at locations 1502 and 1503); as well as the phthalate ester bis(2-ethylhexyl)phthalate (1.26, 2.69, 

and 1.21 at locations 1501, 1502, and 1504). 

Phase IIA surface water results revealed HQs greater than 1 for aluminum (142.0), arsenic (1.91), 

beryllium (24.62), chromium (6.54), copper (65.86), iron (2,383.33), lead (143.04), mercury 

(37.6), nickel (12.41), and zinc (11.74) at location 1501. HQs were also above 1 for copper 

(1.38), iron (27 .67), and lead (4.02) at location 1502. HQs greater than one indicate a potential 

for excess risk. High entained sediment of the sample likely contributed to the exceedances. 

Wetland 15 was classified in Group C and was not sampled in Phase IIB based on Phase IIA data. 

Wetlands 18 and 16 were chosen to represent Group C because they had the highest levels of 

contamination in comparison to the other Group C Wetlands. 
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Risk in Wetland 16 was evaluated with respect to one assessment endpoint, survival, growth, and 

reproduction of macroinvertebrates associated with the benthic environment. Decision making 

triad results for Phase IIB/III Wetland 16 sediment analytical results (condition number 2) 

indicated that Wetland 16 sediment was acceptable and no further action was recommended for 

this medium. 

Risk in Wetland 18 assessment endpoints were piscivorous bird health and reproduction; survival, 

growth, and reproduction of macroinvertebrates associated with the benthic environment; and 

protection of fish viability. Decision making triad results for Wetland 18 Phase IIB/III 

sediment and surface water analytical results (both condition number 3) indicated that Wetland 18 

sediment and surface water were acceptable and no further action was recommended for either 

media at Wetland 18. 

10.10.5 Human Health Risk Assessment 

10.10.5.1 Samples Included 

Sediment 

041M15Al01, 041M15A201, 041Ml5M301, 041M15M401 

Surface Water 

041W150101, 041W150201 

10.10.5.2 Current and Future Land Use 

This wetland is on the Navy golf course and could be an exposure point for golfers or trespassers 

looking for lost golf balls. The Navy enforces the no fishing/no swimming policy at this wetland. 

The adolescent trespasser and maintenance worker scenarios were considered conservatively 

representative of potential human receptors at this wetland. 
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10.10.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.10.5.4 Sediment COPCs 

As shown in Table 10-10-6, the following sediment COPC was identified: 

• Arsenic 

10.10.5.5 Surface Water COPCs 

As shown in Table 10-10-7, the following surface water CO PCs were identified: 

• Aluminum 

• Arsenic 

• Lead 

10.10.5.6 Risk Characterization 

Adolescent Trespasser 

Tables 10-10-8 through 10-10-11 detail cancer risk estimates and noncancer hazard estimates for 

this wetland under an adolescent trespasser scenario. As shown in Tables 10-10-8 and 10-10-9, 

arsenic is the only contributor to risk estimates for the sediment pathway under the 

adolescent trespasser scenario. Arsenic is the primary contributor to risk and hazard estimates for 

the surface water pathway as shown in Tables 10-10-10 and 10-10-11. Table 10-10-12 

summarizes the risk and hazard estimates for Wetland 15. The cumulative risk estimated for this 

wetland is 2.4E-5 and the hazard index was estimated to be 0.5. Arsenic was identified as a COC 

for both sediment and surface water based on its contribution to the cumulative risk estimate for 

this wetland. Although exposure would likely be acute or subchronic, these hazard estimates were 

developed for completeness, and RGOs were developed below. Risk managers should also 

consider ecological endpoints. 
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TABLE 10-10-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Seenano T1meframe Curreri! and 

I '""' Medilllt Secllmenr. 
Ellpomre Medlwn Secimern 

(1) (1) 

Location of 
Minimum Minimum Maximum Maximum Detection 

GAS Number Chemical 
Concentration Qualil\er Concentration Qualifier 

Units Maximum Frequency 
Concentration 

108601 2,2'-oX:ibls(1-Chloropr 82.0000 J 82.0000 J UG/KG 041M150401 1 I 4 

105679 2,4-Dlmelhylphenol 630.0000 J 630.0000 J UG/KG 041M150101 1 I 4 

78933 2-Butanono (MEK) 350 0000 350.0000 UG/KG 041M150101 1 I 4 

95487 2-Molhylphonol ( o-Cres 330.0000 J 330.0000 J UG/KG 041M150101 1 I 4 

72548 4,4'·DDD 1.3000 J 200.00 DJ UG/KG 041M150101 4 I 4 

72559 4,4'-DDE 10.0000 J 340.00 DJ UG/KG 041M150301 4 I 4 

50293 4,4'-DDT 4.3000 J 16.0000 J UG/KG 041M150101 3 I 4 

106445 4-Molhytphenol (p-Cres 4800.0000 4800.0000 UG/KG 041M150101 1 I 4 

67641 Acetone 130.0000 1400.0000 UG/KG 041M150101 2 I 4 

5103719 elpha.-Chlordane 1.4000 J 1.4000 J UGIKG 041M150201 1 I 4 

7429905 Aio.mlnum (Al) 7810.0000 15800.00 MG/KG 041M150101 4 I 4 

7440360 Antimony (Sb) 6.0000 J 6.0000 J MG/KG 041M150401 1 I 4 

11096825 Aroclor-1260 14.0000 J 32.0000 J UGIKG 041M150201 3 I 4 

7440382 Arsenic (A>) 2.5000 141.00 MG/KG 041M150401 4 I 4 

7440393 Bart1m(Ba) 6.2000 J 40.90 MG/KG 041 M150201 4 I 4 

50328 Benzo(a)pyrone 59.0000 J 59.0000 J UG/KG 041M150401 1 I 4 

205992 Benzo(b)tluoranlhene 79 0000 J 250.0000 J UGIKG 041M150401 3 I 4 

7440417 BOfylllum(Be) 0 3400 J 0.3400 J MG/KG 041M150401 1 I 4 

319857 beta-BHC 0.9400 J 1.4000 J UG/KG 041M150201 2 I 4 

117817 bls(2·Elhylhexyl)phlhala 220.0000 J 490 0000 J UG/KG 041M150401 3 I 4 

7440702 Calcil.m (Ca) 3010 0000 11300.00 MG/KG 041M150301 4 I 4 

7440473 Chromium (Cr) 14.3000 45.70 MG/KG 041M150201 4 I 4 

7440484 Cobat {Co) 1.5000 J 1.5000 J MG/KG 041M150401 1 I 4 

7440508 Copper{Cu) 5.5000 J 20 20 J MG/KG 041M150101 4 I 4 

319868 deta-SHC 5.5000 J 5.5000 J UG/KG 041M150301 1 I 4 

84742 CJl.n.butylphthalat e 130.0000 J 250.0000 J UG/KG 041M150101 3 I 4 

959988 Endosulfan I 1.7000 J 1.7000 J UG/KG 041M150301 1 I 4 

72208 Endrtn 1.5000 J 16.0000 J UG/KG 041M150101 3 I 4 

7421934 Endrtn aldehyde 1.3000 J 7.3000 J UG/KG 041M150301 2 I 4 

53494705 Endrtn ketone 1.9000 J 1 9000 J UG/KG 041M150101 1 I 4 

206440 Fluoranthene 94.0000 J 240.0000 J UG/KG 041M150301 4 I 4 

76448 Heplachlor 1.1000 J 1.1000 J UG/KG 041M150201 1 I 4 

7439896 Iron {Fe) 11200 0000 J 223000.00 J MG/KG 041M150201 4 I 4 

7439921 Load (Pb) 20 7000 J 211.00 J MG/KG 041M150401 4 I 4 

7439954 Magnesium (MQ) 912.0000 J 4980.00 J MG/KG 041M150201 4 I 4 

7439965 Manganese (Mn) 47.7000 J 520.00 MG/KG 041M150101 4 I 4 

75092 Methylene chloride 34.0000 J 34.0000 J UG/KG 041M150101 1 I 4 

7440020 Nickel {Ni) 5.6000 J 12.4000 J MG/KG 041M150201 2 I 4 

108952 Phenol 280.0000 J 280.0000 J UG/KG 041M150101 1 I 4 

7440097 Potassium (K) 310.0000 J 1460.00 J MG/KG 041M150301 4 I 4 

129000 Pyreno 120.0000 210.0000 J UG/KG 041M150201 3 I 4 

7782492 Selenium {Se) 0.9300 2.7000 J MG/KG 041M150401 3 I 4 

7440235 Sodlum{N•) 206 0000 14200.00 MG/KG 041M150301 4 I 4 

7440622 Vanadlum(V) 10.5000 J 36 00 MG/KG 041M150301 4 I 4 

7440666 Zinc (Zn) 23.5000 83.60 MG/KG 041M150101 4 I 4 

(1) Minimumlmaxinun d.t.ected concentration 

(2) Maximum concentr.tlon used as screening value. 

(3) No background wlues we1e developed for this media. 

(4) PR Gs for sit. trespaHM scenario calculated based on equations and parameters presentad in Secbon 8 of this report. 

(5) PR Gs for convnerciml maintenance woril:er scenario calculated based on equations and parameters presented in Section 8 ofth1s report. 

(6) Rationale CodH S•leetlon Reason Above Scraaning Levels (ASL) 

Deletion Reason: Below Scraaning Levels (BSL) 

Background Levels (BKG) 

No Toxicity lnfonnation (NTX) 

Essential Nutrient (EN) 

Range of Detection limit$ 

2500.00 3000.00 

1100.00 3000.00 

43.00 77.00 

1100.00 3000.00 

NAV 

NAV 

0.59 0.59 

1100.00 3000.00 

43.00 430.00 

0.29 0.75 

NAV 

0.72 2.00 

5.90 5.90 

NAV 

NAV 

250.00 300.00 

300.00 300.00 

0.41 0.57 

0.29 0.63 

2500.00 2500.00 
NAV 

NAV 

1.20 1.70 

NAV 

0.29 0.75 

1100.00 1100.00 

0.29 0.75 

1.30 1.30 

0.59 1.50 

0.59 1.50 

NAV 

0.29 0.75 

NAV 

NAV 

NAV 

NAV 

43.00 110.00 
4.90 4.90 

1100.00 3000.00 

NAV 

300.00 300.00 

1.20 1.20 

NAV 

NAV 

NAV 

(2) 

Concentration 
MEAN 

Uud for Screening 

82 00 82 

63000 630 

350 00 350 

330.00 330 

87 08 200 

132.25 340 

10.07 16 

4800.00 4800 

765.00 1400 

1.40 1.4 

10235.00 15800 

6.00 6 

23.33 32 
40.88 141 

25.90 40.9 

59.00 59 

176.33 250 

0.34 0.34 

1.17 1.4 

313.33 490 

7205.00 11300 

29.63 45.7 

1.50 1.5 

13.28 20.2 

5.50 5.5 

190.00 250 

1.70 1.7 

6.67 16 

4.30 7.3 

1.90 1.9 

87.08 240 

1.10 1.1 
70975.00 223000 

111.35 211 

2575.50 4980 

204.65 520 

34.00 34 

9.00 12.4 

280.00 280 

807.75 1460 

170.00 210 

1.74 2.7 

6526.50 14200 

21.63 36 

48.33 83.6 

Definitions: 

(l) (4) 

Adolescent Site 
Background Tre$passer 

Value ScrHning T o1'icity 
Value 

N/A NIA 

N/A 6300000 

N/A 190000000 

N/A 16000000 

NIA 92000 

NIA 65000 

N/A 65000 

N/A 1600000 

N/A 32000000 

NIA 63000 

N/A 320000 

N/A 130 

N/A 11000 

N/A 15 

NIA 22000 

NIA 3000 

N/A 30000 

N/A 630 

N/A 12000 

N/A 1600000 

N/A NIA 

N/A 1600 

N/A 19000 

N/A 13000 

NIA 12000 

NIA 32000000 

N/A 1900000 

N/A 95000 

NIA 95000 

N/A 95000 

N/A 13000000 

N/A 4900 

N/A NIA 

N/A 400 

N/A NIA 

NIA 15000 

NIA 1600 

NIA 6300 
NIA 190000000 

NIA N/A 

N/A 9500000 

N/A 1600 

NIA N/A 

NIA 2200 
NIA 95000 

r-.1/A • Not Applicable 

N.A.V •Not Available 

(5) 

Commercial 
Maintenance 

Wor1'er Screening 
Toxicit'jValue 

N/A 

9800000 

290000000 

25000000 

57000 

40000 

40000 

2500000 

49000000 

39000 
490000 

200 
6900 

9.2 

34000 

1900 

19000 

980 

7600 

980000 
NIA 

2500 

29000 

20000 

7600 
49000000 

2900000 

150000 
150000 

150000 

20000000 

3100 

NIA 

400 

NIA 

23000 

2500 
9800 

290000000 
NIA 

15000000 

2500 

NIA 

3400 

150000 

COPC •Chemical of Potential Concern 

Potential 
COPC 

ARAR/TBC 
Flag 

Source 

N/A NO 

N N/A NO 

N N/A NO 

N NIA NO 

c N/A NO 

c NIA NO 

c NIA NO 

N N/A NO 

N N/A NO 

c NIA NO 

N N/A NO 

N N/A NO 

c N/A NO 

c N/A YES 

N N/A NO 

c N/A NO 

c N/A NO 

c N/A NO 

c NIA NO 

c NIA NO 
NIA NO 

N N/A NO 

N N/A NO 

N NIA NO 

c NIA NO 

N N/A NO 

N N/A NO 

N NIA NO 

N NIA NO 

N N/A NO 

c NIA NO 

c NIA NO 

NIA NO 

N OSWER NO 

N NIA NO 

N NIA NO 

c NIA NO 

N NIA NO 

N NIA NO 

NIA NO 

N NIA NO 

N NIA NO 

N/A NO 

N N/A NO 

N N/A NO 

ARAR/TBC •Applicable or Ralevaant and Appropriate Requirement/ To Ba Considered 

OSWER • Omca cf Solid Wasta and Emergency Response 

J •Estimated Value 

C • Carcinogenic 

N Noncarcinogarnc 

(5) 

Rational• for 
Contaminant 
Delection or 
Selection 

NTX 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

EN 
BSL 

BSL 

SSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

EN 

BSL 

EN 

SSL 
BSL 

BSL 

BSL 

EN 
BSL 

BSL 

EN 

SSL 
SSL 



Scenario Timelrame: Current and Future 

Medium: Swface Water 
Exposure Medium: Surface Waler 

Exp0$Ure Poin&:; Wedend 15 Surtact! Water 

(I) 

TABLE 10-10-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

(I) (2) 

Maximum Detec~on 
Concenln1Uon 

(3) (4) 

Adolescent Commercial 

Site Maintenance Pohmllal 
Minimum Minimum Maximum Location ol Maximum R<mge or Background 

ICAS Number Chemic.al 
Concentntion Qualtli.er Concentration Qualifier 

Units 
Concentration Frequency Detection Limits Mean Used for 

V11ue 
Trespar;!ie( WOl'ker ARARITBC COPCFl21g 

II 

11 12059 4,4'-DDE 0.063 J 0.0630 J UGIL 041W150101 1 
7429905 Aluminum (Al) 934 000 213000. 0000 UGIL 041W150101 2 
7440360 Antimony (Sb) 32.400 J 32.4000 UGIL 041W150101 1 

7440382 Arsenic (As) 4.500 J 68,8000 UG/L 041W150101 2 
7440393 Banum (Sa) 34,700 J 642.0000 UGIL 041W150101 2 

7440417 Beryllium (Ba) 3,200 J 3.2000 UGIL 041W150101 1 
7440702 Calcium (Ca) 87100 ODO 178000.0000 UGIL 041W150101 2 

7440473 Chromium (CO 327.000 327.0000 UGIL 041W150101 1 
7440484 Cobalt (Co) 23.500 J 23.5000 J UG/L 041W150101 I 

7440508 Copper (Cu) 4.000 j 191,0000 UGIL 041W150101 2 

7439896 Iron (Fe) 8300.000 715000.0000 UGIL 041W150101 2 
7439921 Lead (Pb) 22 500 801.0000 UGIL 041W150101 2 
7439954 Magnesium (Mg) 34600.000 0 63700.0000 UG/L 041W150101 2 
7439965 Manganese (Mn) 121.000 J 1640.0000 UGIL 041W150101 2 
7439976 Mercury (Hg) 0.940 o 0 9400 UGIL 041W150101 1 
7440020 N1c~el (Ni) 103,000 103.0000 UGIL 041W150101 1 
7440097 Potassium (K) 11400 000 16000.0000 UGIL 041W150101 2 
7782492 Selenium (Se) 16.300 16.3000 UG/L 041W150101 1 

7440235 Sodium (Na) 141000.000 17 4000,0000 UGIL 041W150201 2 
7440280 Thallium (Tl) 3.200 j 3.2000 UGIL 041W150201 1 

7440622 Vanadium (V) 2.000 J 337,0000 UGIL 041W150101 2 
7440686 Zinc (Zn) 12 700 1010.0000 UGIL 041W150101 2 

(1j M.n1mumlmaximum deted.ad concentration 

('2) Ma.:i:imum t:oni:entraliM 1.1aed u atteening 1'alu11, 

(3) RBCs for adolescent site treapnaer &Genano calculated tising v21!ues presented in Region In Risk· Based Concen!Jzilion Tables, (USEPA, 19516). 

(4) RB Cs for commercial mainteoance worker scen1:trio calculated using Vi!lues presented in Region Ill Ri.sk-Ba1u1d Canr:entratioo Tables, {USEPA, 1998). 

(5} RaL.anale Codes Selection Reason: Above Screening Le't'e/s (ASL) 

Deletion Reasl;tfl: Below S"eening Levels (SSL) 

8ackgraund Levela (8KG) 

E.Hential Nutrient {EN) 

No Toxicity Information (NTX) 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 

I 2 NAV 
I 2 NAV 

0,06 

106967.00 

32.40 

36.65 

338.35 

3.20 

132550.00 

327.00 

23.50 

97.50 

361650,00 

411.75 

49150.00 

880.50 
0,94 

103.00 

13700 00 

16 30 

157500.00 

3.20 

16G.50 
511.35 

Definitions: 

Screening Screening Screening Source 
To,;ii;ity Value Toxicity Valoe 

0.06 NIA 0.5 0.8 c NIA 

213000 NIA 120000 250000 N NIA 

32.4 NIA 48 100 N NIA 

68.8 NIA 5.6 4.7 c NIA 

642 NIA 8300 18000 N NIA 

3.2 NIA 240 500 c NIA 

178000 NIA NIA NIA NIA 

327 NIA 360 760 N NIA 

23.5 NIA 7100 15000 N NIA 

191 NIA 4800 10000 N NIA 

715000 NIA NIA NIA NIA 

801 NIA 15 15 N NIA 

63700 NIA NIA NIA NIA 

1640 NIA 2400 5000 N NIA 

0.94 NIA NIA NIA NIA 

103 NIA 2400 5000 N NIA 

16000 NIA NIA NIA N/A 

16.3 NIA 600 1300 N NIA 

174000 N/A NIA NIA NIA 

3.2 NIA 8.3 18 N NIA 

337 NIA 830 1800 N NIA 
1010 NIA 36000 76000 N NIA 

NlA "' Not Applicable 

COPC., CMemica! ot Po-tenlial Concern 

ARARITSC •Applicable or Releveant and Appropriate Requirement.I To Be Considered 

J • E:r.lirnated Value 

C ""Carcinogenic 

N ..- Noncar.cinogenic 

NO 

YES 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

(5: 

Rationale rot" 
Contaminant 

Delection or 
Selection 

BSL 

ASL 

SSL 

ASL 

BSL 

BSL 

EN 

BSL 

SSL 

BSL 

EN 

ASL 

EN 

SSL 

BSL 

SSL 

EN 

BSL 

EN 

BSL 

BSL 

BSL 



~cenano: 11metrame: t.;urrent and t-uture 
Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: Wetland 15 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of Medium 
Route Potential Concern EPC Value 

Ingestion Arsenic 141 

Dermal Arsenic 141 

EPC = Exposure Point Concentration 

MG/KG = Milligram per Kilogram 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TAbLC:: 10-10-8 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Hazard Intake Intake 

Calculation (Cancer) (Cancer) Units 

M 6.38E-06 mg/kg-day 

M 2.61 E-07 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units 

1.5 (mg/kg-day)"1 

7.5 (mg/kg-dayf 1 

Total Risk All Exposure Routes/Pathways I 

Cancer 
Risk 

9.57E-06 

1.96E-06 

1.15E-05 I 



Exposure 
Route 

Ingestion 

Dermal 

1;:,cenano: T1metrame Current and Future 
rvtedium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Wetland 15 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Chemical of Potential 
Concern 

Arsenic 

Arsenic 

Medium 
EPC Value 

141 

141 

EPC = Exposure Point Concentration 

MGIKG Milligram per Kilogram 

M Medium-specific EPC selected for risk calculation. 

Medium 

TABLE 10-10-9 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected 
for Hazard Intake Intake 

EPC Units Calculation (Non-Cancer) (Non-Cancer) Units 

MG/KG M 4.46E-05 mg/kg-day 

MG/KG M 1.83E-06 mg/kg-day 

Reference Reference 
Dose Dose Units 

3.00E-04 mg/kg-day 

6.00E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

0.149 

0.031 

0.179 



ie11meframe: current and Future 
Surface water 

Exposure Medium: Surface water 
Exposure Point: Wetland 15 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Ingestion Arsenic 0.0688 

Dermal Arsenic 0.0688 

E PC Exposure Point Concentration 

MGIL = Milligram per Liter 

M = Medium-specific EPC selected for risk calculation. 

TABLt:: 10-10-10 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Medium Route EPC Hazard Intake Intake 

EPC Units Value Calculation (Cancer) (Cancer) Units 

MG/L NIA M I 4.05E-06 mg/kg-day 

MG/L NIA M 8.41E-07 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units Cancer Risk 

1.5 (mg/kg-dayr' 6.08E-06 

7.5 (mg/kg-dayr1 6.31 E-06 

Total Risk I 1.24E-05 I 



Exposure 
Route 

Ingestion 

Dermal 

5cenano: T1meframe: current and Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Wetland 15 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Chemical of Potential Medium 
Concern EPC Value 

Arsenic 0.0688 
Aluminum 213 

Arsenic 0.0688 

Aluminum 213 

EPC = Exposure Point Concentration 

MGIL = Milligram per Liter 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 
MG/L 

MG/L 

MG/L 

TABLE 10-10-11 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 

NIA M 2.83E-05 mg/kg-day 

M 8.80E-02 mg/kg-day 

M 5.89E-06 mg/kg-day 
M 8.80E-03 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

3.00E-04 mg/kg-day 0.094 

1.00E+OO mg/kg-day 0.088 

6 OOE-05 mg/kg-day 0.098 
2.00E-01 mg/kg-day 0.044 

Total Hazard Index 0.32 11 



11merrame: Current and Future 
Population: Site Trespasser 
Age: Adolescent 

Exposure 
Medium Exposure Medium 

Point 

Sediment Sediment Wetland 19 

Surface - Water Wetland 19 

Chemical 

Arsenic 

Arsenic 

TA~-- 10-10-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

II 

Carcinogenic Risk 
Chemical 

Ingestion Dermal Contact Total 

9.57E-06 1.96E-06 115E-05 Arsenic 

(Total) 9.57E-06 1.96E-06 1.15E-05 (Total) 

6.0BE-06 6.31E-06 1.24E-05 Arsenic 

Aluminum 

(Total) 6.0BE-06 6.31 E-06 1.24E-05 (Total) 

Non-carcinogenic Hazard Quotient 

Primary Target Organ Ingestion 
Dermal 
Contact 

skin 0.149 0.031 

0.149 0.031 

skin 0.094 0.098 

gastrointestianl tract 0.088 0.044 

0.182 0.142 

Total Risk Across All Pathways 2.39E-05 Total Hazard Index Across All Pathways 

Total 

0.179 

0.179 

0.19 

0.13 

0.32 

1t:J1C 



Final Remedial Investigation Report 
NAS Pensacola Site 41 
Section JO: Site-Specific Evaluations 
Au ust 31, 2000 

Maintenance Worker 

Tables 10-10-13 through 10-10-16 detail cancer and noncancer hazard estimates for this wetland 

under a maintenance worker scenario. As shown in Tables 10-10-13 and 10-10-15, arsenic is the 

only contributor to risk estimates for the sediment and surface water pathways under the 

maintenance worker scenario. Table 10-10-17 summarizes the risk and hazard estimates for 

Wetland 15 under a maintenance worker scenario. The cumulative risk estimated for this wetland 

is 3.3E-5 and the hazard index was estimated to be 0.28. Arsenic was identified as a COC for 

both sediment and surface water based on its contribution to the cumulative risk estimate for this 

wetland. 

Lead Risk Characterization 

A conservative exposure scenario was developed to assess the significance of surface water 

concentrations of lead at Wetland 15. This scenario involves a child (age 6 to 7) who accompanies 

an older sibling to the wetland one day a week for a year. Exposure to Wetland 15 surface water 

was addressed as an additional exposure relative to typical exposures encountered at the 

child's home. This additional exposure was presented as an "alternate" source within the 

constructs of the Lead Model. The standard default assumptions in the Lead Model were kept to 

simulate background lead exposures. This was done to provide a conservative estimate of 

daily intake from sources unrelated to Wetland 15. 

The assumption was made that this child would incidentally ingest 0.05 liters of surface water per 

visit. Within the Lead Model, an alternate source was entered to account for this exposure as 

previously discussed. The bioavailability of lead ingested from the alternate source 

(Wetland 15 surface water) was equal to that of drinking water lead ingested from the standard 

residential default source. Assuming incidental ingestion of 0.05 liters of surface water once per 

week with a lead concentration of 68.8 µg/L, the annual alternate source exposure was estimated 

to be 0.49 µg lead/day. Table 10-10-18 presents the lead model output for a child 6 to 7 years old 

under these exposure conditions. 
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= 11merrame: "'u"'"" 
Sediment 
Medium: Sediment 

Exposure Point. Wetland 15 

IF=:~: Populahon: Maintenance Worker 
Age: Adult 

Exposure Chemical of 
Route Potential Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC = Exposure Point Concentration 

MG/KG = Milligram per Kilogram 

Medium 
EPC Value 

141 

141 

M Medium·spec~ic EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLt: 10-10-13 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake 

Value Calculation (Cancer) 

NIA M 1.02E-05 

NIA M 4.20E-07 

Intake Cancer Slope Slope Factor Cancer 
(Cancer) Units Factor Units Risk 

mg/kg-day 1.5 (mg/kg-day r l 1.53E-05 

mg/kg-day 7.5 (mg/kg-dayr1 
3.15E-06 

Total Risk All Exposure Routes/Pathways J.85E-05 



pcenano: 11me1rame: L,..Urrem 
Medium: Sediment 

xposure Medium: Sediment 
xposure Point Wetland 15 

Receptor PapulaUan: Maintsnance Worker 
Receptor Age: Adult 

Exposure Chemical of Potential 
Route Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC = Exposure Point Coocentralion 

MG/KG Milligram per Kilogram 

Medium 
EPC Value 

141 

141 

M = Medium-specific EPC selected for risk calculation 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLE 10-10-14 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 
N/A M 2.70E-05 mg/kg-day 

N/A M 1.18E-06 mg/kg-day 

Reference Reference 
Dose Dose Units 

3.00E-04 mg/kg-day 

6.00E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways l 

Hazard 
Quotient 

0.090 

0.020 

0.11 I 



scenario: 11metrame: current ano future 
Medium: Surface water 
Exposure Medium: Surface water 
Exposure Point: Wetland 15 
Receptor Population: Maintenance Worker 
Receptor Age: Adult 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Ingestion Arsenic 0.0688 

Dermal Arsenic 0.0688 

EPC Exposure Point Concentration 

MGIL = Milligram per Liter 

M =Medium-specific EPC selected for risk calculation. 

TABLc: 10-10-15 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Medium Route EPC Hazard Intake Intake 

EPC Units Value Calculation (Cancer) (Cancer) Units 

MG/L N/A M 6.50E-06 mg/kg-day 

MG/L N/A M 6.50E-07 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units Cancer Risk 

1.5 (mg/kg-day)"1 
9.75E-06 

7.5 (mg/kg-dayr1 4.88E-06 

Total Risk 11 1.46E-05 



Exposure 
Route 

ngestion 

Dermal 

urrent and uture 

sure Medium: Surtace Water 
osure Point: Wetland 15 

ptor Population; Trespasser 
eptor Age: Adolescent 

Chemical of Potential Medium 
Concern EPC Value 

Arsenic 0.0688 
Aluminum 213 

Arsenic 0.0688 
Aluminum 213 

EPC = Exposure Point Concentration 

MGIL ~ Milligram per Liter 

M Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 
MG/L 

MGIL 
MGIL 

TABLE 10-10-16 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 
NIA M 1.82E-05 mg/kg-day 

M 5.60E-02 mg/kg-day 

M 1.82E-06 mg/kg-day 

M 5.60E-03 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

3.00E-04 mg/kg-day 0.061 
1.00E+OO mg/kg-day 0.056 

6.00E-05 mg/kg-day 0.030 
2.00E-01 mg/kg-day 0.028 

Total Hazard Index I 0.18 I 



Exposure 
Medium Exposure Medium 

Point 

Sediment Wetland 19 

urtace Water Surface Water Wetland 19 

Chemical 

Arsenic 

Arsenic 

TABLL.. 10-10-17 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

Carcinogenic Risk 
Chemical 

Ingestion Dermal Contact Total 

1.53E-05 3. 15E-06 1.85E-05 Arsenic 

(Total) 1.53E-05 3.15E-06 1.85E-05 

9.75E-06 4 88E-06 1.46E-05 Arsenic 

Aluminum 

Non-carcinogenic Hazard Quotient 

Primary Target Organ Ingestion 
Dermal 
Contact 

skin 0.090 0.020 

0.090 0.020 

Skin 0.0 0.030 

gastrointestinal tract 0.0 0.028 

(Total) 9.75E-06 4.88E-06 1.46E-05 (Total) 0.058 

Total Risk Across All Wetlands Total Hazard Index Across All Wetlands 

Total 

0.11 

0.11 

0.091 

0.084 

0.175 

0.28 
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Figure 10-10-2 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

2.7 ,ug/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.28%. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, surface water lead 

concentrations at Wetland 15 would not require specific action under the hypothetical exposure 

scenario. 

10.10.5.7 Remedial Goal Options 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was identified as a COC for both 

sediment and surface water for Wetland 15. Because arsenic was identified as a COC for both 

media based only on cancer risk estimates and not based on hazard index estimates, only risk based 

RGOs were developed. 

Adolescent Trespasser 

As shown in Table 10-10-8, the maximum sediment concentration of 141 mg/kg-day, used as an 

exposure point concentration, resulted in a risk estimate of 1.15E-5 for arsenic. Using a 

linear ratio, a target risk of lE-6 would result from 12.24 mg/kg. Therefore, 122.4 mg/kg and 

1224 mg/kg represent target risks of lE-5 and lE-4, respectively. An exposure point 

concentration of 0.0688 mg/L for arsenic in surface water resulted in a risk estimate of l .24E-5, 

as shown in Table 10-10-10. Using a linear ratio, 0.0056 mg/L would correspond with a 

target risk of lE-6. Therefore, 0.056 mg/L and 0.56 mg/L represent target risks of lE-5 and 

lE-4, respectively. 
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Figure 10-10-2 
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Table 10-10-18 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland 15 
Pensacola, Florida 

AIR CONCENTRATION: 0.100 µg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
0-1 1.0 
1-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

DIET: DEFAULT 

2.0 
3.0 
5.0 
5.0 
5.0 
7.0 

7.0 

DRINKING WATER Cone: 4.00 µg Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age Soil (gg Pb/g) 
0-1 200.0 
1-2 200.0 
2-3 200.0 
3-4 200.0 
4-5 200.0 
5-6 200.0 

6-7 200.0 

House Dust (gg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

200.0 

Additional Dust Sources: None DEFAULT 

Alternative Source Intake: Wetland 15 surface water 
6-7: 0.49 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Lung Abs.(%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

32.0 
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Blood Level Total Uptake 
YEAR (µg/dL) (µg/day) 

Soil+ Dust Uptake 
(µg/day) 

Diet Uptake 
(µg/day) 

Water Uptake 
(µg/day) 

Alt. Source Uptake 
(µg/day) 

Air Uptake 
(µg/day) 

0.5-1: 4.1 7.60 4.68 2.54 0.37 0.00 0.02 
1-2: 4.5 10.93 7.36 2.63 0.91 0.00 0.03 
2-3: 4.2 11.44 7.44 2.98 0.96 0.00 0.06 
3-4: 4.0 11.48 7.53 2.90 0.99 0.00 0.07 
4-5: 3.4 9.65 5.69 2.85 1.04 0.00 0.07 
5-6: 3.0 9.39 5.16 3.03 I. I I 0.00 0.09 
6-7: 2.7 9.70 4.89 3.35 1.13 0.23 0.09 
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Maintenance Worker 

As shown in Table 10-10-13, the sediment exposure point concentration of 141 mg/kg-day resulted 

in a risk estimate of l .85E-5 for arsenic. Using a linear ratio, a target risk of lE-6 would result 

from 7.48 mg/kg. Therefore, 74.8 mg/kg and 748 mg/kg represent target risks of lE-5 and 

lE-4, respectively. A surface water exposure point concentration of 0.0688 mg/L resulted in a 

risk estimate of l.46E-5, as shown in Table 10-10-15. Using a linear ratio, 0.0047 mg/L would 

correspond with a target risk of lE-6. Therefore, 0.047 mg/L and 0.47 mg/L represent 

target risks of lE-5 and lE-4, respectively. 

10.10.6 Conclusions and Recommendations 

Wetlands 16 and 18 were sampled to represent the Group C wetlands in Phase IIB/111. Wetland 15 

has similar contaminants (metals and pesticides/PCBs) as Wetlands 16 and 18, and is also tidally 

influenced by Bayou Grande. Comparison of Wet land 15 to the Group C representative wetlands 

(Wetlands 16 and 18) indicate no excess risk for sediment and surface water at Wetland 15. 

The HHRA identified arsemc as a sediment COPC, and aluminum, arsemc, and lead as 

surface water COPCs at Wetland 15. However, since the wetland has no recreational value for 

swimming or fishing and is not routinely entered by maintenance workers (due to the thick 

vegetation and the potential for encountering poisonous snakes, such as the cottonmouth), the 

potential for incidental ingestion of sediment or surface water is considered low. 

Because of the limited overall ecological risk at Wetland 15, and the limited potential for sediment 

or surface water ingestion by adolescent trespassers or maintenance workers, no further action is 

recommended for Wetland 15. 
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10.11 WETLAND 6 

10.11.1 Site Description 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Wetland 6 is a tile lined drainage ditch that originates at the parade grounds north of the 

NAS Pensacola Chapel and drains to the north into the Yacht Basin. Parsons and Pruitt described 

this area as a riverine wetland with open water (USEPA, 1991). Wetland 6 is roughly eight feet 

wide and three feet deep, with water depth averaging one to two feet. Portions of Wetland 6 are 

tidally influenced. It receives surface water and storm water runoff from various places along the 

eastern portion of the base including: 

• The area near the NAS Pensacola Chapel and surrounding parade grounds. 

• The western portion of NATTC at the former Chevalier Field. 

• The area behind Buildings 3220 and 3440 (to the west of the former Chevalier Field). 

• Wetland 5B, which receives surface water from Wetland 5A and the surrounding area. 

• The storage yard used by the Defense Reutilization and Marketing Office (DRMO) at the 

Naval Supply Center. 

Wetland 6 flows north, past NATTC, discharging into the southernmost portion of the Yacht Basin 

(Wetland 64). Wetland 6 is surrounded by either landscape areas, buildings and/or development, 

or isolated areas of highly disturbed vegetation. Vegetation growing in Wetland 6 includes 

duck potato (Sagittaria sp.). Small fish and crayfish have also been seen in Wetland 6. Since this 

wetland is a drainage ditch, it is periodically cleared of vegetation by base landscaping contractors. 

Sediment in Wetland 6 is very sandy, with a maximum TOC content of 4% detected. 

IR sites potentially affecting Wetland 5 include Sites 9, 10, 12, 25, 26, 27, 29, and 34, which are 

all adjacent to or near this wetland. Site 9 was used as the station disposal site for the 

old Navy yard. Site 10 (Commodore's Pond) was used in the mid-nineteenth century for 

underwater storage of wooden timbers for shipbuilding. Site 12 (Scrap Bins) was the location 
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where wet garbage was deposited in receptacles from the early thirties through the forties, and is 

currently used as a storage yard by the DRMO. Site 25 (Radium Spill Site) was the location of 

a radium spill which occurred in 1978. Site 26 (Supply Department Outside Storage) was the 

industrial chemical storage location from 1956 through 1964, and is still used to store various 

chemicals. Site 27 (Radium Dial Shop Sanitary Sewer) was associated with the Radium Dial Shop 

in Building 709 from 1940 to 1976. Site 29 (Soil South of Building 3460) is where several 

workers conducting an excavation received minor skin bums from contact with a black, oily liquid 

found in the soil in 1981. Site 34 (Solvent north of Building 3557) is the location of a 

1984 solvent spill which occurred at a tank farm to the north of Building 3557. 

10.11.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-11-1 denotes 

Phase IIA Wetland 6 sampling locations. 

Sediment 

Twenty-three metals were detected in Wetland 6 sediment samples. Six metals, including 

cadmium (four locations), chromium (one location), copper (three locations), lead (five locations), 

silver (one location), and zinc (one location), exceeded sediment benchmark levels. 

Twelve pesticides were detected in Wetland 6 sediment samples, including 4,4' DDT and its 

metabolites, aldrin, alpha/beta-BHC, dieldrin, endrin, endrin aldehyde, heptachlor, and 

alpha/ gamma-chlordane. DDT and/ or its metabolites exceeded benchmark levels at 1OMO1, 0601, 

0602, 0603, 0604, 0605, 0606, 0607, and 0608. However, basewide levels were only exceeded 

for 4,4'-DDE (110 ppb at location 0601) and 4,4'-DDT (260 ppb/52 ppb at locations 0601 and 

0603). Basewide levels are presented in Section 6. Dieldrin also exceeded its benchmark 

sediment level at five locations. Endrin exceeded its benchmark level (3. 3 ppb) at 0607 (3 .6 ppb). 

The PCBs Aroclor-1254/1260 were also detected; however, no PCB concentration exceeded 

sediment screening levels. Fifteen SVOCs were detected in Wetland 6 sediment samples, 

including 11 high and low molecular weight PAHs, and four phthalate esters. Three PAHs 

exceeded sediment benchmark levels, including acenaphthene (34 ppb at location 0604), chrysene 
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(300 ppb at location 0607), and fluoranthene (120 ppb at location 0602). Eight VOes, including 

I, I, I-trichloroethane, I, I-dichloroethene, acetone (a common laboratory contaminant), 

chlorobenzene, chloroethane, tetrachloroethane, toluene, and trichloroethene were detected. 

Table 10-11-I shows the Wetland 6 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-11-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only detected parameters with benchmark levels are presented in 

Table IO-I I-2. The HQs will be further discussed in the ecological risk section (Section IO. I I.4). 

Surface Water 

Thirteen metals were detected in Wetland 6 surface water samples. Aluminum (287 ppb), 

cyanide (5.6 ppb), mercury (0.88 ppb), and lead (3. I ppb) exceeded surface water criteria at 

sample location 0610. Aluminum also exceeded surface water criteria at sample location 0607 

(406 ppb). No pesticides or PeBs were detected in Wetland 6 surface water. 

Bis(2-ethylhexyl)phthalate was the only svoe detection in Wetland 6 surface water samples, 

exceeding its surface water quality criteria (0.3 ppb) at sample location 0610 (3 ppb). Six voes 

were detected in Wetland 6 surface water samples, including I, I, I-trichloroethane, 

I, I-dichloroethane, 1, I-dichloroethene, cis-I ,2-dichloroethene, methylene chloride (a common 

laboratory contaminant), and trichloroethene. I, I-dichloroethene (8 ppb) exceeded its 

surface water quality criteria (3.2 ppb) at sample location 0610. 
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Table 10-11-1 
Phase IIA Detected Concentrations in Wetland 6 Sediments 

Frequency or Range or Detected 
Parameter Detection Concentrations 

Inorganics (mg/kg) 

Aluminum (Al) 12/12 313- 5980 

Antimony (Sb) 2/12 0.16 - 0.32 

Arsenic (As) 9/12 0;14~2.1 

Barium (Ba) 11/12 1 - 37 

Beryllium (Be) 3/12 0.1 - 0.14 

Cadmium (Cd) 9/12 0.19-5.4 

Calcium (C::a) 12/12 62.5-.8370 

Chromium (Cr) 11/12 0.56 - 73.5 

c6ba.lt(co) 7/12 0.18-20.7 

Copper.(Cu) 11/12 0.97 - 48.2 

Irn~(Fe) 12/12 328-43W;· 

Lt:ad (Pb) 12/12 6 - 147 

Magnesium (Mg) 11/12 27.3-1180 

Manganese (Mn) 11112 1.2 - 35.2 

Mercury (Hg) 1112 0.11 
Nickel (Ni) 7/12 0.84 - 4.3 

Potassium (K) 11112 9.6 - 161 

Selenium (Se) 1/12 0.85 

Silver{Ag) 1/12 0.89 
Sodium (Na) 9/12 4.9 105 

Thallium (TI) 2/12 0.67 - 0.68 
V anadiurn (V) 12/12 0.6 11.3 

Zinc (Zn) 11112 9.7- 207 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 12/12 0.21 - 40 
4,4'-DDE 11/12 0.23 110 

4,4'-DDT 11/12 0.22 - 260 
Aldrin 5/12 0.23 - 1.1 

Aroclor-1254 1112 9.5 

Aroclor-1260 3/12 0.82- 4.1 

Dieldrin 8/12 0.24 - 10 
Endrin 4/12 1.8 - 3.6 
Endrin aldehyde 1112 OAS 
Heptachlor 1112 0.16 

alpha-l3HC 2/12 0.48- 0.6 
alpha-Chlordane 6/12 0.15-1.7 
.~ta-BHC~ . 3/12 :0;16-2:fi'. 

gamma-Chlordane 6/12 0.19-1.2 

I 0-11-6 

Average Detected 
Concentration 

1561 

0.24 

Oi70 
9.54 

0.12 

1.00 
•2)'47;)3• 

15.59 

3.53 

13.04 

1336;33 

31.5 

386;·25 

13.39 
0;11 

2.06 

55.09 

0.85 

0 .. 89 

33.93 

0.68 

2.83 

54.67 

12.08 

21.17 

31.71 

0.59 

9.5 

2.91 

3.44 

2.5 
. 0.48 

0.16 

0.54 
0.84 

'i'.49 
0.52 



Parameter 

SVOCs (µg/kg) 

Aceriaphthene' 

Benzo(a)anthracene 

&rizo(a)pyren6; 

Benzo(b )fluoranthene 

JJenzQ(g,h;i)perylene 

Benzo(k)flu.oranthene 

B\lcyibeozY.IJ?bthalate 

Chrysene 

Dt-ri~~~tylphthJllate 
Di-n-octyl tJhthalate 

cliefily1~lt1il1Yattf 
Fluoranthene 

1Ildehq(1';2i3"Cd)pyrene 

Phenanthrene 

Pyrene 

voes (µg/kg) 

l, 1, I-Trichloroethane 

1, 1-Dichloroethene 

Acetone 

Chlorobenzene 

chforoethane 

Tetrachloroethene 

Toluene 

Trichloroethene 

Notes: 

Table 10-11-1 
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Phase IIA Detected Concentrations in Wetland 6 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

1111 34 34 

3/11 34 - 43 39 

4111 23 - 42 32.5 

5/11 27 - 340 107.8 

2/11 29-32 30.'5 

2/11 21 - 24 22.5 

'6111 22°'-30 25~t7 
4/11 21 - 300 105.25 

4/ll 29- 99 57.25 

1/11 84 84 

1/11 23. 23 

4/11 42 - 120 79.25 

2/11 21 - 28 215 

2/11 37 - 51 44 

4/11 52 - 100 73.5 

1112 4 4 

1/12 8 8 

7/11 13 - 4000 743.86 

1/12 2 2 

1/12 2 2 

2/12 2-4 3 

3/12 4 - 14 8 

3/12 2-5 3.33 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per 
kilogram (mg/kg) or parts per million (ppm). 
The total number of samples, has been reduced by the number of rejected samples. However, note that no positive results rejected. 
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Table 10-11~ 

Wetland 6 
Phase HA Sediment Concentrations Compared·to Benchmark Levels 

S~lmeM 

S•mple 
Location 

Detected Benchmart< Vafue-
Patametet Concentratron ISBV) 

010M000101 
4,4·.ooo {OG/KG) 

4.4·-ooe (UG11<GJ 

M '-OOT (UG/KG) 

Copper (MG/KG) 

~ead (MG/KGJ 

Nicilel (MG/KG) 

Zin~ (MGIKG) 

!141M080201 
4.4'<000 (UGIKG) 

4.4'-00E (UG/KG) 

4 ,4'-00T (UGIKG) 

alpha-Chlordane (UGIKG) 

AroOlor-1 254 (UGIKG) 

Arsenic (MG/KG) 

B.enzo(a)anthracene (UG/KG) 

Benl:o(•)pyrene (UG/KG) 

Cadmium (MGIKG) 

Notes: 

37 J 
'29 J 
11 J 

14.2 J 
31,4 

4.3 
S!l.6 J 

-3 1 J 

2.8 J 

0.35 j 

0.23 J 
9.5 J 

0 .28 J 
43 
42 

0.33 

(•) USIOPA Scree•m9 Con~n&ation for Sediment - E.PA ssvs 
(b) FOEP Sediment Quality ASS<!SSment Guidelines· !;OEP SOAGs 
Some of the number$-in Iha table may vary because of rounding. 
Basewide level> (detailed in Section .6) for DDT •f\d its metabolites 
Basewide level for4.4'-00E is 40 ppb. 
Basewide l•v•I for 4,4'-DDD is 50 ppb. 
Basewlde level for • .4'-DDT 1$ 20 ppb. 

1.22 

2:07 

l .19 
18.7 

30.2 
15g 

124 

1,22 

2.07 

1 19 

1 7 
21.6 

7.24 

74.ll 

see 
0.68 

HQ 

31>,33 
14,01 

9.24 

0.76 

1.04 

0 .27 

0Al1 

2.54 

1.35 
0 .29 

0 .14 

o.M 
0.04 
0 .57 

0.47 

0.49 

b 
I) 

b 

ab 
ab 

ab 

~ b 

b 

b 
b 

a 

b 
ab 

li 

b 
b 



Table .l 0-11·2 

Wetland 6 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Delee led 
Location Parameter Concentr.ation 

Chromium (MGIKG) 2 
Chrysene (UG/KGJ 45 
CopJ!er (MG/KG) 8.3 J 

f luorantl>ene (UGIKG) ·1·20 

gamm•·Chloldane (UG/KG) 0.2 J 
Lead (MG/KG) 10.9 j 

Nid<el (MG/KG) 0.6'1 J 

Phenanlh••M (UG/KG) 37 J 
Pyrone '(UG/KG) 100 
Zinc (MG/KG) 29.5 J 

041M060401 
-4,4'"000 (lJGIKG) '8 J 
4 .4'·DDE (UG/l<G) ~.3 

A,~'·OOT (UGiKG) 2J 
J\cenaphthe"e \VG/KG) 34 
Chromium (MG/KG) o.as 
Chrysono (VG/KG) 21 J 
CoRpor (f\llGIKGi 13.6 J 
Fluoranthene (UGIKG) 42 
Lead (MG/KG) 16.2 J 

Pyrene (UG/KG) 52 

Notes: 
,(a) USEPA SCIMoiog ConCOfltratron for Sediment . EPA ssvs 
{b) FDEP Sediment Quality Assessment Guidelines · FOEP SQAGs 
Some of the numoers in the table may vary because of rounding, 
llasewide levels (det•lled 'in .Seotlon 6) for DOT and Its meftabolites. 
!iasewide levetfor 4,, 4'•DDE is AO ppb. 
Basewide level for 4,4'·DPD is 50 ppb. 
Basewida level lot 4.4'·DDT Is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

52.3 Cl.04 
i08 Q.42 

18.7 .0.44 
\ 13 \.06 
1.7 0.12 

30.2 U.36 
15.9 0 .05 
86.7 '0,43 
153 U.65 
124 0,24 

1,22 l.8!! 
2.07 2.0'!l 
1.19 1.66 

Ji.71 5.07 
52.3 G.'Ol 
108 0.19' 

18.7 0.73 
if 3 037 

30:2 0,54 

153 11,34 

SBV 
Referen<:e 

ab 

b 
ab 

b 

• 
• II 
ab 
ti 
b 

a b 

b 

b 

b 

b 

• 11 
b 

• ll 

b 

ab 
b 



Table 10·11·2 

Welland 6 
Phase llA Sediment Coni:entratlons Compared to Benchmark LevelS' 

Sample 
L'<>eauon 

Zinc (MG/l<G) 

1)41 M06ll601 
A.4'·000 (UG/KG) 

4,4'·00E (UGIKG) 

4,4'-00T (UGIKG) 

Parametar 

alpha·Chlon:lane (UG/KG) 

Antimony (MG/KG) 

;e.roclor·12SO (UGIKG) 

Ar~nie (MGll<G) 

Benzo(a)anthracene (UGIKG) 

eonzo{a)pyrene (UGIKG) 

Ca!lmium (MG/KG) 

Chromium \MG/KG) 

Copper (MG/KG) 

Oietdrin (UG/KG) 

f lUorantM.ne (UGIKG) 

gamma-Chteyr<lana (UGIKG) 

Lead (MG/KG) 

Niel<al (MG/KG) 

P1ren1> (UGIKG) 

zjnc (MG/KG) 

Noles: 

Detected 
ConeentratJon 

28. I J 

8.J 0 

Jl 0 
4.8 J 
0.25 J 
o .. 32 J 
·4. j J 

tA 
Ml J 

~2 ,J 
0.76 

7,5 
19 
<G 
67 

0.19 J 
49.1 

1 3 J 
69 

75.7 

(a) USEPA Seraanlng Concentration for Sooiment · EPA ssvs 
(b) FOEP Sediment Qualify As•essme.nt Guidelines . FOEP SQAGs 
Some or ltle numbers in the table may vary becau$e of rounding. 
Basewlde levels (detalle<l In SeetiOJI &i ror 00 T and i!S rnetabolftes 
Basewide level ror 4.4'·00E is 40 ppb. 
Basewide levol ror 4,4'-000 i.s 50 ppb. 
Basewlda level for 4,4'-00T Is .20 ppb: 

Sediment 
Benchmark Value 

(SBVI . 

124 

•• 

1.22 
2.07 

j .19 

1,7 
12' 

21 ,6 

7.U 
74,8 

88.6 

o.611 

52.3 
18.7 

0.72 

113 
1.7 
30.2 

'!5.9 
t5:! 
124 

0.23 

6.80 
3.8G 
4.03 

0. !5 
0.03 

0119 
0,19 
0,53 

0.36 

1.12 

0.14 
1.02 

6.53 

0.59 
0.11 

1.63 

008 
0.45 

o.a1 

SBV 
Referene1e 

ab 

• fi ., 

b 

b 

b 

• 
a 
b 

.~ 

b 

b 

.b 

·~ i! ij 

B 
b 

~ 

•b 
ab 
b 

ab 

' • 
• 



Taj>le 10·11-2 

Wetland 6 
Phase llA Sediment Concentrations Compared to Benchma.rl< Levels 

Sediment 

sample 
Location 

oeteeled Benehm•rk Value 
Parameter Co11Cllnlration lSBVJ 

041M060801 
4,4'-DDD (UGIK(;) 6.4 D 

4.4'·DDE (UG/KG) 8.4 D 

4,4'-0DT (UGIKGJ 4 .. 5 J 
alpha-Chlordane (UG/KG) t.2 
Arsenic (MG/KG) 0.14. J 
Cadmium (MG/KG) 0.19 J 
Chromium (MG/KG) 19.6 

Copper (MGIKG) 0,97 J 
Dieldrin (UGIKG) 5.6 

Endrin (UGIKG) LBJ 
Endrin aldehyde (UG/KG), 0,48 J 
gamma-Chlordane (UGIKG) 0.44 J 
Lead (MGIKGJ 6.S-

No1es: 
(a) USEPA Screening ConcentraUon !or Sedimen.f - EPA SSVs 
(b) FOEP Sediment Quality As.sessmant Guidolines. - FDEP SQAGs 
Some of the numbers in the table ma·y vary because of rounding, 
Basewide levels (detailed In Section 6) for DDT and its me\abolites 
Basewide level for 4,4'-DDE is 40 ppb. 
B•sevlide level for4.4'-DDD iS 50 ppb. 
Basewide leve.1for4,4'-DDT is 20 ppb. 

1.22 

2,07 

1.19 

1.7 

7.24 

0.68 

52.3 

tB.7 
0.72 

3.3 

3,3 

1 .7 

30.2 

HQ 

5.25 
4.06 

3.78 

0.71 

0.02 

o.2a 
0.37 

0.05 

7.7~ 

0.55 

0.15 

0.26 

0.22 

SBV 
Reference 

b 

b 
b 

a 

ab 

b 

ab 
ab 

b 

• 
a 

• 
ab 

• 
• •• 

; 

• 



!able Hl-11-2 

Wetland 6 
Phase llA Sediment Concentrations Compared lo Benchmark Levels 

Sample 
Location 

041M061101 
4,4'-000 {\JG/KG) 
4,4'·00E (UG/KG) 

Parameter 

Aroclo•-1260 (LIGll<G) 
Araenic (MG/KG/ 
Bcnzo(~)pyrene {i.>GIKG) 
Cadmium (MG/KG) 

C~rOl'llUln !MG/KG/ 
Copper (MG/KG) 
Oieldrin (UG/KG) 
Le•d (MGIKG) 
Niel\el (MG/KG) 
Zinc (MG/KG) 

Notesr 

Detected 
Concentration 

0.21 J 
G.2.9 
.3.11 J 
0,3 J 
.'23 J 
o.n 
~2.4· 

4 
0.3 J 
.6 

0,96 J 

16.3 

(a/ USEPA screening Concentration (or Sediment · EPA SSV• 
(b) FDEP S.edlmonl Quality Asses~mont Guldellnes - FDEP SQAGs 
Some of the numlle,. In the tab)e may vary becau .. ol rounding. 
Ba.sewide levels-Jdeniiled in Section 6) for DDT and -ii.s met3bolites 
Ba .. wld~ l~••I lot 4,4'-00E I• 40 ppb. 
B~•ewide levelfor 4.4'-DOD i5· 50 ppb, 
Basowide love! for 4,4'-0DT is 20 ppb. 

Sedimeor 
Bonchft1ark Value 

(SBV) 

l.2Z 
2.07 
21$ 

7 .2• 
88.8' 

0.68 
52.3 

18.7 

o,n 
30.2 

15 9 
124 

HQ 

0 .17 

0.1• 
0.16 

o.04 
0.26 

1.00 
0 43 

0.2'1 

0.4~ 

0.20 
0,08 

0.16 

SBV 
Reference 

I 

' 
u 
• 

b 

5 

b 
a b 

b 
t> 

ab 

ab 
lj 

.~ 

ab 

ab 



Final Remedial Investigation Repon 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Table 10-11-3 shows the Wetland 6 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-11-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the detected parameters with water quality criteria are 

presented in Table 10-11-4. The HQs will be further discussed in the ecological risk section 

(Section 10.11.4). 

Table 10-11-3 
Phase IIA Detected Concentrations in Wetland 6 Surface Water 

Frequency or Range of Detected Average Detected 
Parameter Detection Concentrations Concentration 

Inorganics (µ!l/L) 

Alumfuum (Al) 2/3 287-406 346.5 
~~--. 

Barium (Ba) 2/3 15.9 30.5 23.2 

Calcium (Ca) 3/3 18300 - 24700 20700 

Cyanide (CN) 1/3 5.6 5.6 

Iron (Fe) 3/3 334 - 870 526;67 

Lead (Pb) 2/3 1.2 - 3.1 2.15 

Magnesium (Mg) 3/3 1910-3480 2610 

Manganese (Mn) 3/3 19.5 - 55.7 36.2 

Mercury (Hg) 113 0.88 0.88 

Potassium (K) 3/3 1520 3050 2163 

Sodium {Na) 3/3 10300 - 13800 11966.67 

Thallium (Tl) 113 3.3 3.3 

Vanadium (V) 2/3 2.1-2.3 2.2 

SVOCs (µ L) 

bis(2-Et11xlhe~1~2hthalate (BEHP) 1/3 3 3 

voes(µ 

I , 1-Dichloroethane 1/3 5 5 
1, l -Dichloroethene 1/3 8 8 

l, l, !-Trichloroethane 1/3 5 5 
cis- l ,2-Dichloroethene 1/3 2 2 

Methylene chloride 1/3 13 13 

Trichloroethene 1/3 

Note: 
All resuJ[S are in micrograms per liter (µg/L) or parts per billion (ppb). 
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Table 10"1 H 11) 
Wetland 6 

P'1ase· llA Surface water Concentrations Compared l9 Water Q1,1;11fity Criteria 

S•mPI• Oet«ted Water G\uollty 
Lobalion- ParameJM UOM Concontrallon Criteria HO 

041WO~Q301' freshw<1t~r 

tron UGiL a34.o 1,000,0 0 334 

• 

041W061001 F restiwater 
1, 1, 1,TriChloroelha.n..a UGIL S,O 528.0 0>00.947 

1,1,0IOl\loroethene UG/L 8.0 3.Z 2.5 
Aluminuin UG/L 287.0 81.0 :i.zeaa5 
bis(2•EthVlhexyl)phthalato (BEHP) UGIL 3.ti. ·o.3 to.o 
Cyanide (CN) LIG/L 5'.6. 6.2 J.0~69~ 
Iron UG/t ·87!),Q )',000,0 0,87 

Lead UG/L ).1 I 71 1',81287 

Mercuiy llG/L Q.llli 0.01Q 7,3.33333 

T 1;o~toroe\hen• UG/L 1.0 80,7 0,01239 

Notos; 
(• ) IJSEPA. Water Quality Criteria (1·995) 
(b) ft!.EP <;lass Ill Water Qualify Criteria (1996) 
Some of lh• Mnlbets I~ the tabla "'"Y <l•l'f b$~a~$<> of rounding. 

Crlloria 
Reference-

ab 

• 
b 

11 

a 
a 'b 

ab 

ab 

a6 
b 



10.11.3 Fate and Transport 

Final Remedial Investigation Report 
NAS Pensacola Site 4I 

Section IO: Site-Specific Evaluations 
August JI, 2000 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; 

and surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking; thus the evaluation is qualitative in nature. The method of evaluating leaching 

from sediment to surface water was presented in Section 9. Table 10-11-5 presents 

those contaminants present in sediment above benchmark levels and their calculated SSLs. 

Contaminants present in surface water above water quality criteria were presented on 

Table 10-11-4. 

Transport Into the Wetland 

Suiface Water/Sediment Pathway 

Based on landform and watershed analyses, the following sources can contribute contamination 

to Wetland 6 through this pathway: 

• Potential storm water runoff and sediment entrainment from Sites 9, 29, 34, 10, 12, 

and 26; numerous stormwater scuppers along the NATTC complex and drainage from 

Murray Road; direct surface water drainage from Wetland 5, which receives runoff from 

Sites 30, 25, and 27. 

The presence of sediment contaminants above benchmark levels (see Table 10-11-5) validates the 

sediment transport pathway and by inference the surface water pathway. Additionally, there were 

four inorganics and two organics present in surface water above water quality criteria, further 

validating the pathway. 
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August 31, 2000 

Table 10-11-5 
Calculated Sediment Screening Values for Wetland 6 

USEPA or FDEP 
Surface Water SSL 

Parameter Standard Kd DF = 100 

Inorganics (ppb) (ppm) 

Cadmium 0 .. 774 •.. b 7;5E+Ol 5.82 

Chromium 11 •. b 1.9E+Ol 21.04 

Copper 7.8 .,b 4.3E+02 335.5 

Lead 1.71 "b 9E+02 153.9 

Silver 0.07b 8.3 59 

Zinc 70.2 •. b 6.2E+Ol 436.2 

Organics (ppb) (ppb) 

4,4•p!)E 10.5! 3;33E:+04 3.50E+07 

4,4DDD 0.0064 a 7.45E+03 4.77E+03 

4,4DDT 0.001 "'• l.96E+04 1.96E+03 

Alpha Chlordane 0.004 •. b 9.00E+02 3.6E+02 

Dieldrin 0.0019 •. b 1.6E+02 3.04E+Ol 

Endrin 0.0023 '· b 9.22E+Ol 2.12E+Ol 

Acenaphthene 17' 58.17 9.91E+04 

Chrysene 0.031 b 2.96E+03 9.19E+03 

Fluoranthene 39.8. 7.98E+02 3.18E+06 

Notes: 
Kd for organics calculated using foe of 0.0075 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potential 

Detected DF = 100 

(ppm) 

5.4 NO 

73.5 YES 

48.2 NO 

147 NO 

0.89 NQ 

207 NO 

(ppb) 

110 :NOC'; 

40 NO 

260 NO 

0.70 NO 

IO NO 

3.60 NO 

34 NO 

300 NO 

120 NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk 
Reduction Program Concept Document 2, Volume 1, Appendix Vll, 1996 (third preference); TERRA Model, Oak Ridge National 
Laboratory, 1984 (fourth preference primary reference for inorganics). 
Kd nonnalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class Ill Water Quality Criteria (1996). 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential source that would directly contribute 

contamination to Wetland 6 through this pathway are Sites 9, 10, 12, 26 and 29; indirect sources 

include Sites 30, 25, and 27. Groundwater at Sites 9, 10, 12, 26 and 29 is not contaminated, but 

at Sites 30, 25, and 27 groundwater is contaminated; therefore the pathway is considered valid. 
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Transport within the Wetland 

Swface Water/Sediment Migration Pathway 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section IO: Site-Specific Evaluations 
August 31, 2000 

The configuration of Wetland 6, along with landform analysis, indicates that the surface water and 

sediment transport will occur to the north, towards Wetland 64, and eventually Bayou Grande. 

It is conceivable that during periods of very high tides or storm surges that some back flushing of 

surface water will occur, particularly within the northern portion of Wetland 6. Surface water and 

sediment can therefore be considered to be mobile, and the pathway valid. 

Sediment Leaching to Suiface Water Pathway 

Nine organics - six pesticides and three semivolatiles - and six inorganics, exceeded their 

benchmark levels, but only one inorganic exceeded its calculated SSL. The source for inorganics 

and semivolatiles in sediment is likely associated with storm water drainage from the former 

Chevalier Field, and surface water drainage from Wetland 5, while pesticides are the likely 

representative of residual from surface application near the wetland. There were four inorganics 

and two organics present in surface water above water quality criteria, but only lead exceeded its 

benchmark level in sediment. Except for chromium, the sources for these parameters in 

surface water may be attributed to the surface water and groundwater discharge pathways, while 

sediment leaching may be contributing to the chromium concentration. Given that chromium did 

exceed its SSL but is below its surface water criteria, the sediment leaching pathway is considered 

valid. 

Transport from the Wetland 

Transport of surface water and sediment from Wetland 6 can be expected to occur towards the 

north into Wetland 64, and eventually into the Bayou Grande system. Therefore sediment and 

surface water contamination can be expected to be mobile and not remain within the wetland. 
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Section 10: Site-Spedfic EvaluaJions 
August 31, 2000 

10.11.4 Ecological Risk Assessment 

HQs for Wetland 6 sediment samples are presented in Table 10-11-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for 

cadmium (four locations), chromium (one location), copper (three locations), lead (five locations), 

silver (one location), and zinc (one location). HQs were greater than 1 for 4,4'-DDT and/or its 

metabolites at lOMOl, 0601, 0602, 0603, 0604, 0605, 0606, 0607, and 0608. Dieldrin had a 

HQ above 1 at five locations, and endrin at one location. Three PAHs had HQs greater than 1, 

including acenaphthene (5.07 at location 0604), chrysene (2. 78 at location 0607), and 

fluoranthene (1.06 at location 0602). Phase IIA surface water results revealed HQs greater than 

1 for aluminum at sample locations 0607 (4.67) and 0610 (3.29); as well as cyanide (1.08), 

mercury (76.33), and lead (1.81) at sample location 0610. Bis(2-ethylhexyl)phthalate had a HQ 

of 10 at location 0610. The VOC 1,1-dichloroethene also had an HQ above 1 at sample location 

0610 (2.5). HQs greater than one indicate a potential for excess risk. 

Wetland 6 was classified in Group D (all wetlands in ths group appear as man-made drainage 

ditches and have limited ecological receptors) and was not studied further in Phase IIB/III. 

Color-codes, groupings and rationale for classification are described in Section 7. 

10.11.5 Human Health Risk Assessment 

10.11.5.1 Samples Included 

Sediment 

041M060101, 041M060201, 041M060301, 041M060401, 041M060501, 041M060601, 

041M060701, 041M060801, 041M060901, 041M061001, 041M061101, 010M000101 

Surface Water 

041W060701, 041W061001 
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10.11.5.2 Current and Future Land Use 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

This wetland is the drainage pathway for the developed eastern part of NAS Pensacola. It is about 

one mile in length, and traverses the NAS Pensacola parade grounds and the western edge of the 

NATTC. It has no recreational, swimming, or fishing use, but is in an area where 

pedestrian traffic would have easy access. Numerous roads either parallel or cross Wetland 6 in 

several places, making the wetland easily accessible. 

10.11.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.11.5.4 Sediment COPCs 

As shown in Table 10-11-6, no sediment COPCs were identified. 

10.11.5.5 Surface Water COPCs 

As shown in Table 10-11-7, no surface water CO PCs were identified. 

10.11.5.6 Risk Summary 

No COPCs were identified following the screening comparisons presented above. As a result, no 

formal human health risk assessment was conducted for Wetland 6. 

10.11.6 Conclusions and Recommendations 

Wetland 6 is a channelized drainage ditch without a viable aquatic community. In addition, this 

wetland is not considered a significant source of food or habitat. Therefore, as proposed in the 

approved Rl/FS SAP Addendum, (EnSafe, 1997), this wetland was eliminated for further 

risk characterization. Since no COPCs were identified for Wetland 6, no formal HHRA was 

conducted. Because no excess ecological or human health risks are present at Wetland 6, no 

further action is recommended for this wetland. 
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TABLE 1().11-6 
OCCURRENCE, DISTRIBUTIDN, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

C°'SNl.nf»f' 

1088$> 
108907 

t1DH825 
1109701 

117940 
12711M 
129000 
1511242 
19JJ96 

206992 , ..... 
207 ... 
21eo·u1 ..... , ,, .... 
319857 
5D293 
!D3211 

!!1103719 
5103742 

~~53 

10671 
67&41 
71egg 

122•8 

not• 
7421934 

743H5' 
7439965 
J4lH76 
7440020 
74AOCl97 
744Dllil 
744DlJ6 
7440l&CI 

7440360 
7440382 
74403'3 
744Qil.17 
74404JO 

7'•0473 
7441lo484 
744DS08 

74406" 
75003 

75J43 
1 .... 
76441 

77124!12 
71011 
IJJ211 
84182 
BA7-.t2 ... ,. 
.... 7 
72048 

7429906 
7440702 

70-
74.JH21 
7440622 

seeruinc. T1metr111TMr IXl'9ft aoo F\1\n 
Meditlft Sedil'TW'C 
~NeMedl\.rn S!ldlrneft: 
~OC!R Poire w-.., 5 Setllment 

111 

C'*"°;::lll Mm1m1JTI 
Concentralfon 

Tolulln• ........ 
Chlor®tnnn• 2..DOOO 

,...-1200 UZDD 
Arodor-12M 9.!000 

Dk>octy!-• 84.0000 

T.atachlof'ffttum• 2.0000 
Pyron• $7.0000 
l!lonzo(Jl>J)faryl<ona 29.DllDD 

lndtno{1.2.3-cd)pyr•n• 27 .DODO 
Btnzo(b)ftuoranlh911fl 27.DDDD -- 42.DDOD 
Benzo(k)fluorln&Mn. 21.DODO 

Chryt:•n• 21.DODO 
Aldrin o.:iaco 
~ D.480D 
bal..aHC 0.1600 
4.4'-00T 0.2200 

s.n:zo{•)p)'r•n• 23.0000 

~hlorclan• D.1eDD -c- 0.1900 

BitnZo(•~.n. Jill.ODDO 

0- 0.2400 
Ac.ton. 13.0000 
1.1.1·Trtdlloml4MM 4.0000 

"""'"' 1.8000 
.... ·..ooe: 0.2300 
Endrlnald...,... 0.4000 
Ml:gnHIUm (Mt} "17.JODIJ 
t,A!1111gtNU(Mn) 1.1000 

-(lig) 0.110D _ .. (NJ 
0.84DD 

Pol•ulum (K) i,6000 
Slwr(Ag) 0.69DO 
Sodium (Na) -.t..SOCJD 

-(Tl) 0.6700 
-(Sb) D.1GOCI 

-(Ila) 0.1'400 

lhriunl\l!l•l 1.DDDD 

8-(Bo) 0.1000 
C•clmNm (Cd) 0,19DD 
Clvornlum (0) U·&CC 

C .. ol(C.) 0,11!00 
Coppu (Cu) D.9700 
Zln<(Zn) t.7QOO 

C>llM>- l.DDDD 
1,1-DIC'J'doro.l.h11n1 9.0000 
1.1..01~ 8.ocJOD 
Haplochlor D.16CO 
Sel•Mn (Se) ...... 
Trtchlorotlhen• 2..0.000 - :M.DODO 

Dlothytp-• 23.DODO 
Dt-n-butylphlh.uatt 251.DDDD 
Ph"""'11"'- 37 .0000 

~· 22.0000 
4.4'-000 D.21DD 

-(Al) l13.DDDO 

C-((;•) &2.500D 
Iron (F•) 328.00DD 
Lnd (Pb) I.DODD 
VanadlumM 0.6000 

(l}Mlninvtmlllo1lltu'Tl~concentmlion 

(2) Mlllill!Ull con;t1nlUlliC111.118d as scrtieri~ .,...._ 

11) 

LDtaril:lfl cl ......... """""" ......... ....... ......... 
Clualnll Coitrertremoo o.-.. CoocllfffSJon 

J 14.0000 J UGIKG 041M060901 
J aooo J UGIKG 041M060901 
J 4.1000 J UQtlG 041M061001 
J t.&000 J UaA<G 041M060~1 

J IM.DODD J UaA<<J 041M0$0601 
J ··- J UGA<G 041MQ61101 

100.oom:i UGA<G 041MD60601 
J 32.0000 J UaA<G c.41Mll6D1D1 
J 21.0000 J UGKG D10t.tDCD1D\ 
J J.4/J,OODO J UGl<G c.41MCl6D&D1 

12D.OOOO Ua.KG c.41M0604Cl1 
J 24,DDDD J UaA<G llo41M060101 
J 300.0000 J UaA<G 041M0601D1 
J 1.1000 J UaA<G iJol.1M060801 
J 0.0000 J UaA<G 01DMDDD1D1 
J 2.&CIOO J """'" 01CMOOD101 

2'0,0000 OJ U™'G c.41MD60801 
J 42.0000 U™'G 010t.tCIOD1D1 
J UODD , U™'G c.41MD6D6D1 
J 1.2000 J UaA<G 041M0{;0$01 
J ....... UaA<G 041M060101 
J 10.0000 J U<JA(Q 010MD00101 

"4000.0000 Ua.KG 041M060601 
J 4.DOOO J U<JA(Q c.41MDi09D1 
J J.6000 J U™'G D10M0D01D1 

110.00CO 0 U™'G llo41Mil6D7D1 
J 0,48130 J UGA<G 0'41""180701 
J 1180.IJOOO """"' 041M060201 

l0.2000 MG.l(G c.41MD60801 
J 0.1100 J MGA<G 041MOGD7D1 
J 4.JDOO MG,l(Q c.41M060JU1 
J 161.DOOO J MaA<G c.41M060401 
J ....... J MaA<G 041LI06c.401 
J 1D6.oootl J M™'<J iJol.1MD611D1 

D.&.800 J """'" CM1MQ60701 
J 0.1200 J MaA<G c.41MD60BD1 
J 2.10DO MG.KG 041l.llOG0801 
J 37 .DODO MaA<G 041MD1oeo1 
J D.1400 J MaA<Q 041MOi0101 
J •Aaoo MaA<G 041M06D201 
J 73.&ooo MaA<G 041MQ602D1 
J 20.7000- J """"' iJol.1M061001 
J ....... MGA<G c.41MOSOJD1 

21l7.CKIDO MGA<G c.411.tOC.CiOt 
J 2.DODO J UaA<G c.41M0603D1 
J 9.0000 J UGA<G llo411M16ot01 

8.0000 UaA<G 041MG60901 
J D.160CI J UaA<Q 041M060201 

O.BoO MG.KG 041M060701 
J !.OODO J UG.l(Q CM1t.ll0607D1 

]4.0000 UQtlG llo41MD&0401 
J 2.3.00GO J UG.l(G 01DMODD101 
J 99.DOOO J UaA<G llo41MD60101 , 81.0000' U™'G c.41MQ601D1 
J 30.00Q[I J IJGA(Q 041MD609D\ 
J '40,00 DJ U<JA<G c.41MD511D1 
J 11980.DD MGA(Q 041MD6D6D1 
J 8370.IXI J """'" 041MD60101 
J '432D.DD MaA<G CM1MD&1101 

147.00 M™'<> 041UC60101 
J 11.30 MG.l<G G41M0601D1 

{3)~~Wllues'i'IW•~coa<lfoi-lhsma(la 

("1)PRGcfQl"S1!8ITHPa!JS.,Seli!Mrio~bl!IStdc.i~on:sftlldpa-amularspres<tnled1nS.cn(N'l'8oflfwsreport 

(!i)PRGaPor"~alm11~WOrio:erscllflmoc~bBS"td011irqt1ellonttrrd~amelsniiornlll'tedinS$<llQR!lof1twsri&gon 

{6fRlllOl'\llleCodes Sellction.R:•es.'.ln· Abltow'Si:aer.ingLWDl&(ASL) 

Dllls!iOll RHSl)ll BiltM" S.rnllning L"""91t (B'SL) 

~~lrt91s(BKG} 

Na Toliicir,o ...-onnslon {NfX} 

ESMIWiell'Unlfl.{EN) 

D&l•ction 
l='r11qUW!O/ 

l I 12 
1 I 12 
] I 12 

1 I 12 
1 I " 2 I 12 

• I 11 
2 I 11 
2 I 11 
5 I 11 
4 I 11 
2 I 11 

• I 11 

5 I 12 
2 I 12 

3 I 12 
11 I 12 

• I 11 

' I 12 

• I 12 
l I 11 

' I 12 
7 I 12 
I I 12 
4 I 12 
11 I 12 
1 I 12 

11 I 12 
11 I 12 
I l " 7 I 12 

11 I 12 
1 I 12 

' I 12 
2 I 12 

' I 12 
9 l " 11 I 12 
l I 12 

' I 12 
II I 12 
7 I 12 

11 I 12 
11 I 12 
1 I " 1 I " I I 12 
1 I 12 
1 I " 3 I 12 
1 I 11 , I 11 

• I 11 

' I II 

• I 11 ,, I 12 
12 I 12 
12 I 12 
12 I 12 
12 I 12 
12 I 12 

CCinC41rW8!1on 
Rwioa 01 o.teaion L1mit1; ~ UHdleir 

Screening 

12.00 , .... 8.00 14.00 

12,00 40.00 %.DO l.DD 
2.00 41.CllJ 2.91 4,10 

2.00 42.0D .... 9.50 ...... &i00,00 IM.IJEI 84.0D 
12.00 40.00 uo 4.00 
40.0D ...... 13.80 100.00 
4D.DD ...... J.D.60 32.DO 
"40.00 !!i'°.00 27.&0 28.00 
411.DD 42Cl.DO 1D7.ID ...... 
-.tc.no 1590.DO 70.25 120,00 
40.0Q 690.00 %2;15D 24,DC ..... ~20.DO 105,25 JOO.OD 
D.1D 2.20 D,119 UD 
0.10 ,~, .... 0.60 
0.10 2l0 U• .... 
·~· 

0.20 31.l1 2'0.00 
4DJHI 15510.00 ll.50 42.00 
D.10 2.20 0.84 1.70 
0.10 2.20 DJl2 1~0 

40,00 690.0Q 39.00 "3.0CJ 
D.21 •.20 .... 1C.00 
12.00 570.l)O 70.86 ....... 
1:1.00 40.DO 4.00 4.00 
0.20 4,2D 2,SD 3.6D 
0,22 0.22 21.17 110.DO 
0.20 4.20 UI D.48 

42.0D 42.80 JSt..25 11Ba.OCI 
1.20 1.20 1l.J9 :l&.20 
0.03 0.,. 0.11 0.11 
0.69 D.U Ui 4.30 

1"8,00 1!6.0D ae.ae 161.DD 
0.23 0.88 0.81 O.H 
HO 1D.OO l3.t.1 105.DD 
0.17 0.68 0.68 D.&8 
D.12 .uo 0.24 o~ 

0.12 0.71 0.70 2.10 
2.4D 2,40 .... 37,0D 
0.1!6 D.1J D.1~ D.14 
0,18 0.65 1.00 uo 
I.BO UD 15.M 7UCI 
0.19 0.29 3,&J :t0.70 
:uD 2.40 13.CM ..... 
3.80 J,Btl 54.'7 2D7.00 
12.00 '4.0,00 2.00 2.00 
12.00 4D.OD uo 9,DO 

U.OCI 40.00 1.00 B.Oa 

D.10 2.20 0,1, 0.16 
0,17 0.41 o.a5 .... 
12.DD 18.0CI ... , '·" 19.Go '420.00 34.00 34.00 

JS0.00 8900,00 , .... 23,00 
400.0D 69DO.OO 57215 99.00 
40.DO 690.00 ..... 61.DO 

400.0D UDO.DO ,21,17 30.00 
NAV 12 40J:io 
NAV UIS1 UID,OD 
NAV 2147 111370,l;IQ .... 133• 4320.00 
NAV l2 147,00 
... v 3 11.30 

(4) 

""""""' ACole,c«t.Sllt Convnofdtill Workw 
v .... Trtspt1Hllll"F'RG ""~ 

NIA 63000000 98000000 
NIA 6300000 HOOQOO 
NI• 11000 HOD 
NIA "'" '"" NIA 6300000 ssoaooo 
NIA 43DOOQ 270000 

NIA nooooo 15000000 
NIA !!DDDDD 10000000 
NIA 3DDDO 1'000 
NIA 30DDD 19000 

NIA 13000000 2000QOOO 
NIA 300000 1510000 
NIA 30DD'100 1900000 
NIA 1300 810 
NIA 35DD 22DO 
NIA UDDD 7GOO 
NIA sec Do 410DO 
NIA 3000 UDO 

"" 63000 ,, ... 
NIA 630CD l9000 
NIA JDDDO 19000 

NIA ,. .. '" NIA 32DOO -NIA &JOOOOD ,,,,,_ 
NIA 9500.0 1SCKIOD ..... &!ODO 41DDD 

NIA 9!000 1eoooD 
NIA ""' NIA 
NIA 1>000 23000 
NIA n 150 
NIA 6JOD .... 
NIA NIA NIA - 1500 2500 
NIA NIA NIA 
NIA 22 34 
NIA 130 200 
NIA ,. •.2 
NIA 22DDD ..... 
NIA 630 ... 
NIA 320 ... 
"" 960 15DO 
NIA 151000 29000 
NIA 1Jg.QO 2Dg.oo 
NIA i6000 1$0000 
NIA 7&DDOOO 4700 

NIA 3200000-D ..... 
NIA J7CDD 23000 

""' "490D 3100 
NIA 1600 2!.00 
NIA 2c.ooooo 1301l®O 
NIA 190000DD 290CIOOOCI 
NIA 2.5DDODOOO "'"""" - 32.-0 ODODOOO 

"" 9500000 115DOOOOO 
NIA 63000000 98DDDDDD 
NIA ..... $7000 
NIA 32DDOO ugogo 

NIA NIA NIA 
NIA NIA NIA 
NIA 400 400 
NIA 2200 3400 

COPC"' Cr-ii~llll cf Pounull Cootam 

Csv.ER : Office cf Sotd We!rt9 lh:l Efl'I~ RespooH 

J:Efill11'48dVMNI 

CzC~c 

Nt1~1r"~c 

[5) 

f>ol8llilll Rm:IOl'\llletcr 

ARAAilBC 
COPC c-

"""" 
. .., Otiritldion!Y -

N NIA No -N NIA NO BSl 
c NIA NO BSL 
N NIA NO BSl 
N NIA NO ..... 
c "" NO ..... 
N "" NO BSL 
N NIA NO -c NIA NO BSL 
c NIA NO BSL 
N NIA NO OSL 
c "" NO BSL 
e NIA NO ..... 
c NIA NO BSL 
c NIA NO SSL 
c NIA NO ..... 
c NIA NO BSL 
c NIA NO BSl 
c NIA NO ElSl 
c - NO .... 
c NIA NO ..... 
c NIA NO ElSl 
N NIA NO esL 
N NIA NO BSl 
N NIA NO BSl 
c WA NO BSI. 
N NIA NO ... 

NIA NO EN 
N NIA NO BSl 
N NIA NO BSl 
N NIA NO esL 

NIA NO EN 
N NIA NO BSL 

NIA NO EN 
N NIA NO !ISL 

N NIA NO BSI. 
c ""' NO BSL 
N NIA NO BSI. 
c "" NO .... 
N ""' NO .... 
N NIA NO BSl 
N ""' NO BSL 
N - NO 6SL 
N "" NO BSL 
N NIA NO BSL 
N NIA NO BSL 
c - NO esL 
c "" NC BSl 
N NIA NO BSL 
c NIA NC BSL 
N NIA NO BSL 
N .... NO esL 
N NIA NO BSL 
N ""' NO "51. 
N ""' NO BSL 
c NIA NO BSl 
N NIA NO BSL 

NIA HO EN 
NIA NO EN 

Ow.ER NO BSL 
N NIA NO BSL 



TABLE 10-11-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
NAS PENSACOLA SITE 41 

Scenario Tmeframe: Current and f~LW'e 
MedUn: &.rflce Watw 
~N'• Medum: &ltac• Water 
Expoue Point: Wetland 6 Surface Water 

(1) (1) 

Minimum .. ......,, MllXimlnl location of Muimllm 
CASNuml>lf Chemical 

MNnum Units 
Conuntnttion Qua~fiBI" Concl!nlnlOon auailiBI" Concormtloo 

71556 1,1, 1·Trichloroe1hane 5 5 UG/L 041W061001 
75343 1, 1-Di<Haoe1hane 5 5 UG/L 041W061001 
75354 1, 1-lli<Haoe1hene 8 8 UG/L 041W060701 

7429905 ~(Al) 287 406 UG/L 041W061001 
7440393 Balium(Ba) 15.9 J 30.5 J UG/L 041W060701 
7440702 Calcium(Ca) 18300 24700 UG/L 041W061001 
57125 Cyanide (CN) 5.6 J 5.6 J UG/L 041W061001 

7439896 Iron (Fe) 334 870 J UG/L 041W061001 
7439921 Lead (PIJ) 1.2 J 3.1 J UG/L 041W061001 
7439954 Mag>eslum (Mg) 1910 J 3480 J UG/L 041W060701 
7439965 (Mn) 19.5 55.7 UG/L 041W061001 
7439976 MorQl"f (Hg) 0.88 0.88 UG/L 041W061001 

75092 Matt¥ene chlor1de 13 13 UG/L 041W060701 
7440097 Potassium (K) 1520 J 3050 J UG/L 041W060701 
7440235 Sodium(Na) 10300 13800 UG/L 041W060301 
7440280 Tllaiium (TI) 3.3 J 3.3 J UG/L 041W060701 

79016 Tri~ 1 1 UG/L 041W061001 
7440622 Vanadium (V} 2.1 J 2.3 UG/L 041W061001 
117817 bis(2-Eillytiexyl)phthalate (B 3 J 3 J UG/L 041W061001 
156592 cis-1,2-0ichloroeillene 2 2 UG/L 041W061001 

(1) Mininwm/lnuimum cletec11d con<emralloo 

(2) lluimum c<>n<e!Vlllian ustd 11 "'"'*1g value. 

(•) PRGt for Me lrffPH•llf' •C::ttNrio c.11lculated bHed on equations and p11rame-te!' presented in Section e ortm. report. 
(5) PRGs for ~ercill rmk'te/'lilOCtl worker "cma.ria Galeulated based on equations and parameters prn.entecl in Section B oftliis. report. 

(8) Ratlonale Codes Sic!lettion Reason: Abo\le Screening L1Vl!!ts (ASL) 

Deletion Ru•on: Below Screening leweft (BSL) 

B•ckground L- (BKG) 

No Tol<icily lntonn.ticn (ITT<) 

Delectian 
Frwqueney 

1 I 3 
1 I 3 
1 I 3 
2 I 3 
2 I 3 
3 I 3 
1 I 3 
3 I 3 
2 I 3 
3 I 3 
3 I 3 

1 I 3 
1 I 3 
3 I 3 
3 I 3 
1 I 3 

1 I 3 
2 I 3 
1 I 3 
1 I 3 

Rilnge of 
DetecUon Limb 

NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 

(2) 

Cancentnltion 
Backgraund 

Mean Undfor 
Sc.reerW'lg 

5 5 
5 5 
8 8 

347 406 

23.2 30.5 
20700 24700 

5.6 5.6 
527 870 
2.2 3.1 

2610 3480 
36.2 55.7 
0.88 0.88 
13 13 

2163 3050 
11967 13800 

3.3 3.3 
1 1 

2.2 2.3 
3 3 
2 2 

D1!ilinllon5: NIA• Not AppHca.ble 

NAV • Not Available 

Value 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(3) 

Adotncent Site 

TfffP1111er 
PRG 

9000 
7300 
8.6 

120000 
8300 
NIA 
550 
NIA 
15 

NIA 
2400 
36 

1000 
NIA 
NIA 
8.3 
300 
830 
110 
670 

COPC •Chemic.II ol Potential C:.ncem 

(4) 

Convnercial Potential 
Milkll:...,.nca ARARITBC 
WOl'<OlPRG Soil'" 

24000 N NIA 
18000 N N/A 

8.3 c NIA 
250000 N NIA 
18000 N NIA 

NIA NIA 
1600 N NIA 
NIA NIA 
15 TTAL 

NIA NIA 
5000 N NIA 

76 N NIA 
900 c NIA 
NIA NIA 
NIA NIA 
16 N NIA 

320 N NIA 
1800 N NIA 
130 c NIA 
1700 N NIA 

ARAR!TeC • Apj)Mc~• or Reh!!Veant and Appropriate- Requirement/ To Be Considered 
TTAL •Treatment ttc.hniqul!! action ltlJ.91 
J • Ertmated Value 
C • Can::lnogenic 

N • Nonarcinagenic 

($] 

R-for 
ConW'*1ull 

COPCFlag 
Dolo-.or 

5tiodlon 

NO BSL 
NO SSL 
NO BSL 
NO SSL 
NO SSL 
NO EN 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO SSL 
NO SSL 
NO BSL 
NO EN 
NO EN 
NO BSL 
NO BSL 
NO BSL 
NO SSL 
NO BSL 
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10.12 WETLAND 63A 

10.12.1 Site Description 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Sire-Specific Evaluations 
August 31, 2000 

Wetland 63A is on the southeastern shoreline of Pensacola Bay, southeast of former 

Chevalier Field (now the NATTC). It receives storm water runoff from the southeastern side of 

the NATTC. Wetland 63A is bordered by Site 14 to the north, buildings and development to the 

west, a beach and picnic area to the south, and Pensacola Bay to the east. 

Parsons and Pruitt described this area as an estuarine emergent system (USEPA, 1991). 

Wetland 63A appears to be fed by surface water runoff from the NATTC and the area immediately 

to the west. The open water portion of the wetland ranges from one to about three feet in depth. 

Surface water from Wetland 63A flows east through a drainage channel about three feet wide, and 

drains into Pensacola Bay. Sediment in the wetland is mostly sandy, with TOC levels below 1 % . 

A small stand of pine trees is adjacent to Wetland 63A, but other vegetation around this wetland 

is generally associated with disturbed areas at NAS Pensacola. 

The IR site potentially affecting Wetland 63A is Site 14 (Dredge Spoil Fill Area), which was 

created between 1975 and 1977 by deposition of spoils from dredging operations in Pensacola Bay. 

The berms surrounding Site 14 were later collapsed and the site was approved for no further 

action. Other sites which may have impacted Wetland 63A include the activities associated with 

Buildings 3383 and 2252, which were previously at the southeast corner of Chevalier Field, near 

Wetland 63A. These buildings were demolished before construction of the NATTC. In 

December of 1994, an IRA near Building 3380 excavated and treated soil which had been 

contaminated by a leak from the bilge water pipeline that ran to the west of Wetland 63A. 

10.12.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-12-1 denotes 

Phase IIA Wetland 63A sampling locations. 

10-12-1 
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Sediment 

Twenty metals were detected in Wetland 63A sediment samples. Four metals, including 

cadmium (7.7 ppm), chromium (92.5 ppm), lead (106 ppm), and mercury (0.14 ppb) exceeded 

sediment benchmark levels at location 63A3. Cadmium (0.70 ppm) and lead (32.1 ppm) also 

exceeded criteria at location 63A4. Ten pesticides were detected in Wetland 63A sediment 

samples, including 4,4'-DDT and its metabolites, delta/gamma-BHC, dieldrin, endrin, 

endosulfan sulfate, and alpha/gamma-chlordane. No 4,4'-DDT or its metabolites exceeded 

basewide levels (described in Section 6). Dieldrin exceeded its sediment benchmark criteria 

(0.715 ppb) at sample location 63A3 (4.1 ppb). The PCB Aroclor-1260 was also detected and 

exceeded its sediment benchmark criteria (21.6 ppb) at location 63A3 (260 ppb). Twelve SVOCs 

were detected in Wetland 63A sediment samples, including ten high- and low-molecular weight 

PAHs, and two phthalate esters. Fluoranthene exceeded its sediment benchmark level (113 ppb) 

at sample location 63A4 (130 ppb). No VOCs were detected in Wetland 63A sediment samples. 

Table 10-12-1 shows the Wetland 63A Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-12-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-12-2. The HQs will be further discussed in the ecological risk section (Section 10.12.4). 

Surface Water 

Fourteen metals were detected in Wetland 63A sudace water samples. Aluminum (2,080 ppb), 

copper (5.0 ppb), iron (483 ppb) and lead (299 ppb) exceeded the respective surface water criteria 

for these metals at sample location 63A2. No organic constituents were detected in Wetland 63A 

surface water samples. 

10-12-2 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) 

Potassium (K) 

Silver (Ag) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1260 

Dieldrin 

Endosulfan sulfate 

Endrin 

alpha-Chlordane 

delta-BHC 

Gamma-BHC (Lindane) 

gamma-Chlordane 

SVOCs (µ /k ) 

Benzo(a)antbracene 

Bem:o(a)pyrene 

Benzo(b )fluoramhene 

Benzo(g ,h, i)pery Jene 

Benzo(k)fluoranthene 

Butylbem:ylphihalate 

C sene 

Table 10-12-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Detected Concentrations in Wetland 63A Sediments 
NAS Pensacola Site 41, Phase IIA 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

515 180 - 5500 2106.6 

1/5 0.29 0.29 

515 0.15 - 1.4 0.65 

515 0.39 16.3 5.08 

3/5 0.15-7.7 2.85 

515 1170 - 4040 2304 

515 0.51 - 92.5 20.69 

2/5 0.26 - 0.37 0.32 

515 0.38 - 15. I 4.77 

515 293 - 5000 1809.4 

515 0.93 106 28.85 

515 100 - 351 172.4 

515 1.7 44.5 13.56 

115 0.14 0.14 

215 0.97-5.1 3.04 

515 22 - 76 49.66 

1/4 0.46 0.46 

4/5 33.8 - 884 324.3 

515 0.55 14.4 4.76 

515 1.5 - 88.9 26.04 

3/5 0.32 - 5.6 2.41 

115 0.95 0.95 

315 0.29 - 1.1 0.72 

415 I.I - 260 69.73 

115 4.1 4.1 

2/5 1.4 1.4 

1/5 2.7 2.7 

115 

115 0.24 0.24 

115 0.21 0.21 

115 1.4 1.4 

115 63 63 

1/5 72 72 

115 120 120 

115 48 48 

1/5 37 37 

3/5 22 - 1400 494.33 

115 74 74 
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Table 10-12-1 
Detected Concentratloos in Wetland 63A Sediments 

NAS Pensacola Site 41, Phase IIA 

Parameter 

SVOCs (µg/kg) (Continued) 

il11'9~~~d ~ 
Indeno( 1,2, 3-cd)pyrene 
;~~ffire#····· · ... ··· ·.· 
Pyrene 

;~liElliyHiiit1Jplllh!l1a.re (BEffii)·:. ,~ ···: ,,, · 

Note: 

Frequency of 
Detection 

't7S' 
1/5 

. l/5 
2/5 

· 21s.·c: 

Range of Detected 
Concentrations 

47 

24 - 120 

.99;.;.fr3(); 

Average Detected 
Concentration 

47 

4'i;' 
72 

:-- ,%-:: -~ --~-, ;.~~;fi~~~i±_::·:~~¥~i~S*~:~~:~~~ 

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results were rejected. 
All results are in micrograms per kilogram (µg/kg) or pans per billion (ppb) except for metals which are in milligrams per kilogram (mg/kg) or 
pans per million (ppm). 

Table 10-12-3 shows the Wetland 63A Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-12-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only detected parameters with water quality criteria are 

presented in Table 10-12-4. The HQs will be further discussed in the ecological risk section 

(Section 10.12.4). 

10.12.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data is lacking; thus the evaluation is qualitative in nature. The method of evaluation of the 

leaching from sediment to surface water was presented in Section 9. Table 10-12-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SSLs. 

Contaminants present in surface water above water quality criteria are presented in Table 10-12-4. 
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'Tabla 10-12-2 (1) 

Wetlanc! 63A 
Phase !IA Sediment Concentrations Compared to Benchmark Levels 

Sediment 
Sample 

LocatJ.On 
Detected Benchmark Value 

Parameter Con<entratlon (SBV) 

041M63A201 
4.4'-000 (UGIKG) 1.3 1.22 

4,4'-DDE (UGIKG) 0.95 2.07 
4,4'·DDT (UG/KGr 0.29 1.19 

A~lor-1260 (UG/KGJ 14 21 .6 

Arsenic (MGIKG) 0.15 7.2'1 
Cliromium (MG/KG) 2.2 52.3 
Copper (MG/KG) 1.2 18°.7 

gamma-BHC (Undane) (UG/KGl 0.21 0.32 
l ead (MG/KG) 3.1 30.2 
Pyrene (UGl1<G) 24 153 

Zinc (MG/KG) 4.9 124 

• 

041 M63A.401 
4,4'·DDD (UGIKG) 0.32 1.22 
4;4'-DDT (UGll<G) 0.78 1.19 

Antimony (MG/KG) 0.29 12 

Notes: 
(a) USE PA Screening Conoontration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Gulde lines - FOEP SQAGs 
Sorne of the numbers in tile table may vary because of rounding. 

HQ 

1.07 

0.46 
0.24 

Cl.65 

Cl.02 
0.04 

Cl.06 

0.66 
Cl.1Cl 
().16 
(),04 

0.26 

0.66 

0.02 

SBV· HO 
Referenee 

b 
b 

b 

b 

ab 

ab 
ab 

b 

ab 

b 

ab 

• • ... 
• 

•• 

b 

b 

a 



Ta~lit 10·\l·2 l2) 

Wetland 63A. 
Phase llA Sediment Conc'enftatlons Compared to Benr;:h111iilrk l,evels. 

Sedlmenl 
Sample Detected BenchfJl•rll Value 

Location Para.,,atf)r Conc&ntratton (Savi He 
ArGClor-1 ?60 (UGIKG) 1.1 21 ,6 0.05 
Arsenic (MGIKQ) q 7.2<t 0.18 

0enzo(a)~n1hrac:11no (UGIKGl '63 74.8 0.8~ 

Bent o(a)pyreoo (LfGIKG) 12 8.M 0,81 

bls(2·Elhylhe•yl)phlhalate (BEHP) (UGJKG) 130 1·82 0.71 

Cadmium (MG/KGI o.t o.es r.oJ 
Chromilim (MG/KG) 6.2 52.3 0.12 
Chiysene (UGIKG) 74 108 0.69 
Co~po1 (MGIKQ) 4 18.7 0.21 
Fluorantilene (UG/KG) 130 1'12 1"15 
Lead (MGIKG) ~2,1 ;J0.2 1.06 
Nickel (M~G) o.~7 1s.~ 0106 
Phenanttfrene (\JG/KG) 47 ll6.7 a.M 
f>yrene (UGIKG) 120 153. 0.76 

Zinc \MG/KO) 25 4 1U 0.20 

Notes! 
(a) US6:PA Screening Concentralio~ for Sediment. €PA SSVs 
(b) FDEP Sodimant Quality Assassmenl Guidelines - FDEP SOAGs 
Som& oflhe nvm~rs In the f.able may v~ becall•• or 1oundlng. 

SB\/· HQ 
Rt>fal'6"ce 

b 
a 'b 

b 

b 
b 

b 

a I). 
B 

ab 

b 
ab 
ab 
b 

B 
ab 



Table 1().. J.2..3 

Final Remedial Investigation Repon 
NAS Pensacola Site 41 
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August 31, 2000 

Detected Concentrations in Welland 63A Surface Water 
NAS Pensacola Site 41, Phase HA 

Parameter 

Zinc (Zn) 

Note: 

Frequency of 
Detection 

1/1 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Range of Detected 
Concentrations 

19.3 

Average Detected 
Concentration 

19.3 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 63A through this pathway: 

• Potential storm water runoff and sediment entrainment from Site 14, the 

former Chevalier Field complex including Sites 29 and UST G (a 1,000-gallon used oil 

and fuel tank associated with former NADEP Building 2662), and discharge from an 

NPDES-permitted outfall draining stormwater from the former Chevalier Field. During 

periods of storm surge, surface water form Pensacola Bay may breach the shore and 

enter the wetland as well. 
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Table 10-12-4 (1) 

Wetland 63A 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W63A201 Saltwater 
Aluminum UG/L 2,080.0 1,500.0 1.38667 

Arsenic UG/L 5.0 36.0 0.13889 

Copper UG/L 5.0 2.9 1.72414 

Iron UG/L 483.0 300.0 1.61 

Lead UG/L 299.0 5.6 53.39286 

Selenium UG/L 8.0 71.0 0.11268 

Zinc UG/L 19.3 86.0 0.22442 

Notes: 
{a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

b 

a 

ab 

b 

b 

ab 

ab 



Table 10-12·5 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Calculated Sediment Screening Values for Wetland 63A 
NAS Pensacola Site 41 

Parameter 

In organics 

Cadmium 

Chromium 

Mercury 

Organics 

4;4DDD 

Dieldrin 

Total PCBs• 

Fluoranthene 

Noles: 
• based on Aroclor-1260 

USEPAor 
FDEP Surface 

Water 
Standard 

(ppb) 

9.3 a.b 

50 •. b 

0.025 .. b 

<ppb) 

0.025. 

0.0019 a,b 

0.03 O.b 

1.6' 

SSL 
Kd DF = 100 

(ppm) 

7.5E+Ol 69.9 

1.9E+OI 95.7 

9E+02 504 

5.2E+OI 0.13 

(ppb) 

l'.12E+04 2.8E+04 

2.39E+02 4.56E+Ol 

3.45E+03 l.04E+04 

1.2E+03 l.92E+05 

Kd for organics calculated using foe of 0.0112 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(ppm) 

7.7 

92.5 

106 

0.14 

(ppb) 

5.6 

4.1 

260 

130 

Leaching 
Potential 
DF = 100 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, J 996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Mcxlel, Oak Ridge National Laboratory, 1984 
(fourth preference primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Sahwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class II Water Quality Criteria (1996). 

The presence of sediment contaminants above benchmark values (see Table 10-12-5) validates the 

sediment transport pathway and by inference the surface water pathway. Additionally, there were 

four inorganics present in surface water above standards, further validating the pathway. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential source that would contribute contamination 

to Wetland 63 A through this pathway is the petroleum site UST G, Site 14, and Site 36. 
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Sediment Leaching to Suiface Water Pathway 

Groundwater at these sites has been shown to be contaminated, and therefore the pathway is 

considered valid. 

Transport within the Wetland 

Suiface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that the wetland is 

self-enclosed. Surface water movement and sediment transport can therefore be considered to be 

relatively stable, and influenced only by influx during storm events. 

Four organics - two pesticides, one PCB, and one semivolatile - and four inorganics, exceeded 

their benchmark values, but only one inorganic exceeded its calculated SSL. The source for 

inorganics and semivolatiles in sediment is likely associated with storm water drainage from 

former Chevalier Field, while pesticides are likely representative of residual from surface 

application near the wetland. There were four inorganics present in surface water above 

standards, none of which exceeded its SSL. The sources for these inorganics in surface water may 

be attributed to the surface water and groundwater pathways. Therefore, the sediment leaching 

pathway is considered valid for this wetland but is considered minor because only one parameter 

exceeded its SSL. 

Transport from the Wetland 

Due to the self-enclosed character of the wetland, surface water and sediment movement from 

Wetland 63A is considered to be stable and will remain within the wetland. 

10.12.4 Ecological Risk Assessment 

HQs for Wetland 63A sediment samples are presented in Table 10-12-2. Phase IIA sediment 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for 
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four metals, including cadmium (11.32), chromium (1.77), lead (3.51), and mercury (1.08) 

exceeded sediment benchmark levels at location 63A3. Cadmium (1.03) and lead (1.06) also had 

HQs greater than 1 at location 63A4. Pesticides with HQs above 1 included 4,4'-DDD at 

sample locations 63A2 (1.07) and 63A3 (4.59). However, as noted in the nature and extent 

discussion, these concentrations of 4,4 '-DDT and its metabolites were below basewide levels. 

Dieldrin also had a HQ above 1 at sample location 63A3 (5.69), as did the PCB Aroclor-1260 

(12.04). Fluoranthene had a HQ greater than 1 at sample location 63A4 (1.15). Phase IIA 

surface water results revealed HQs above 1 for aluminum (1.39), copper (1. 72), iron (1.61) and 

lead (53.39) at sample location 63A2. HQs greater than one indicate a potential for excess risk. 

Wetland 63A was classified in Group C and was not sampled in Phase IIB based on Phase IIA 

data. Wetlands 16 and 18 were chosen to represent Group C because they had the highest levels 

of contamination compared to other Group C Wetlands. Color-codes, groupings and rationale for 

classification are described in Section 7. 

Risk in Wetland 16 was evaluated with respect to one assessment endpoint, survival, growth, and 

reproduction of macroinvertebrates associated with the benthic environment. Decision making 

triad results for Phase IIB/III Wetland 16 sediment analytical results (condition number 2) 

indicated that Wetland 16 sediment was acceptable and no further action was recommended for 

this medium. 

Risk in Wetland 18 assessment endpoints were piscivorous bird health and reproduction; survival, 

growth, and reproduction of macroinvertebrates associated with the benthic environment; and 

protection of fish viability. Decision making triad results for Wetland 18 Phase IIB/III sediment 

and surface water analytical results (both condition number 3) indicated that Wetland 18 sediment 

and surface water were acceptable and no further action was recommended for either media at 

Wetland 18. 
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10.12.5 Human Health Risk Assessment 

10.12.5.1 Samples Included 

Sediment 

041M63A101, 041M63A201, 014M63A301, 041M63A401, 014M63A501 

Surface Water 

041W63A201 

10.12.5.2 Current and Future Land Use 

Wetland 63A is southeast of the NATTC, directly east of the NATTC's Enlisted Club, a 

recreational club for NATTC students. A picnic ground containing covered pavilions is south of 

the Wetland 63A area. No signs or barriers exist to keep trespassers from the area. However, 

Wetland 63A is densely covered with weeds and scrubby vegetation, and is not an area that would 

be attractive to sightseers or passersby. It is unlikely that people would trespass through the area 

on a frequent basis, and the area is not regularly maintained by maintenance workers. 

10.12.5.3 Fish COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.12.5.4 Sediment COPCs Identified 

As shown in Table 10-12-6, no sediment COPCs were identified. 

10.12.5.5 Surface Water COPCs Identified 

As shown in Table 10-12-7, the following chemical was identified as a COPC: 

• Lead 
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TABLE 10-12-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scen~rio Timeframe: Current and Future 
Medium: Sediment 
Exposure Medium; S•diment 
Exposure Point: \'Vattand S3a Sediment 

(1) {1) 

Location of 
Chfimical 

Mmmum Minimum Maximum Maximum 
CAS Number Units Ml-ximum 

Concentration Qualffior Conc9J"lb"ation aualffier Concenlrati.on 

I 72548 4,4'-DDD 0.3200 J 5.6000 DJ 041M63A301 
72559 4,4'-DDE 0.9500 0.9500 041M63A401 
50293 4,4'-DDT 0.2500 J 1.1000 J UG/KG 041M63A301 

5103719 alpha-Chlordane 1.0000 J 1.0000 J UG/KG 041M63A401 
7429905 Aluminum (Al) 180.0000 J 6740.00 MG/KG 041M63A301 
7440360 (Sb) 0.2500 J 12.6000 J MGJKG 041M53A301 
11096825 1260 1.1000 J 260.0000 DJ UG/KG 041M63A201 
7440382 Arsenic (As) 0.1500 J 1.40 MGIKG 041M63A401 
7440393 Barium (Ba) 0.3900 J 22.00 J MGIKG 041M63A101 
56553 Benzo(a)anthracene 63.0000 63.0000 UG/KG 041M63A401 
50328 Benzo(a)pyrene 72.0000 72.0000 UG/KG 041M63A401 

205992 Benzo(b)fluoranthone 120.0000 120.0000 UG/KG 041M63A401 
191242 Benzo(g,h,1)perylene 48.0000 J 48.0000 J UG/KG 041M63A401 
207089 Benzo(k)fluorantl\ene 37.0000 J 37.0000 J UG/KG 041M63A401 
117817 bi<(2-Ethylhe<yl)phth•l•te (BEHP) 99.0000 J 130.0000 J UG/KG 041M63A401 
85687 Butylbenzylphthalate 22.0000 J 1400,0000 J UGIKG 041M63A401 

7440439 Cadmium (Cd) 0.1500 J 7.7000 MG/KG 041M63A301 
7440702 Calcium (ca) 1170.0000 4040.00 J MG/KG 041M63A401 
7440473 Chromium (Cr) 0 5100 J 92.50 MGIKG 041M63A301 
218019 Chrysene 74.0000 74.0000 UGIKG 041M63A401 
7440484 Cobalt(Co) 0.2600 J 0.3700 J MG/KG 041M63A401 
7440508 Copper(Cu) 0.3800 J 15.10 MG/KG 041M63A101 
319868 delta-BHC 0.2400 J 0 2400 J UGIKG 041M63A201 
60571 Dleldrin 4.1000 J 4.1000 J UGIKG 041M63A301 

1031078 EndosuWan suWate 1.4000 J 1.4000 J UGIKG 041M63A401 
72208 Endrln 2.7000 J 2.7000 J UGIKG 041M63A401 
206440 Fluoranthene 130.0000 130.0000 UG/KG 041M63A401 
58899 gamma-BHC (Llndane) 0.2100 J 0.2100 J UG/KG 041M63A201 

5103742 gamma-Chlordane 1.4000 1.4000 UG/KG 041M63A401 
193395 lndeno(1,2,3-cd)pyrene 47.0000 J 47.0000 J UGIKG 041M63A401 

74391l96 Iron (Fe) 293.0000 5000.00 MG/KG 041M63A301 
7439921 Lead (Pb) 0.9300 106.0000 MG/KG 041M63A301 
7439954 Magnesium (Mg) 100.0000 J 351.00 J MGIKG 041M63A301 
7439965 Manganese (Mn J 1.7000 44.50 MGIKG 041M63A 101 
7439976 Mercury (Hg) 0. 1400 J 0.1400 J MG/KG 041M63A301 
7440020 Nickel (Ni) 0.9700 J 7.3000 J MG/KG 041M6JAJ01 

85018 Phenanthrene 47.0000 J 47.0000 J UG/KG 041M63A401 
7440097 Potassium (K) 22.0000 J 335.00 J MG/KG 041M63A501 
120000 Pyrene 24.0000 J 120.0000 UG/KG 041M63A401 

7440224 Silver (Ag) 0.4600 J 0.4600 J MG/KG 041M63A301 
7440235 Sodium (Na) 33.8000 J 884.0000 MG/KG 041M63A201 
7440622 Vanadium (V) 05500 J 14.40 MG/KG 041M63A101 
7440666 Zinc (Zn) 1.5000 110.00 MG/KG 041M63A401 

(1) Minlmumlmulmum deteded concenlration 

(2) Muimum ~oenlraticn used H •cre1mITT11 value. 

(3) Background nluu wer• not developed for this meclia. 

(4) PRGs. for aU11 b"npHHr scenario calculatect based on equiltions and pi1111meten. presented in Section a of th.is repon. 
{5) RffidentleJ ioil RaC• presented in Region m Rlsk~Based Concentration Tables, (USEPA, 1908). 
(6) Ration.Jle Codas Selection Rea.on: Above Screening Levels (ASL) 

Deletion Rea1on: Below Screening Levell (aSL) 
l:lacitground Levels (Bl<G) 

No Toxieity lnfonnation (NTX) 

E•Hnll &I Nutrient (EN) 

Detection 
Frequency 

3 I 5 
1 I 5 

3 I 5 
1 I 5 

6 I 6 

2 I 6 
4 I 5 

6 I 6 

6 I 6 
1 I 5 

1 I 5 

1 I 5 
1 I 5 

1 I 5 

2 I 5 

3 I 5 

4 I 6 
6 I 6 

6 I 6 

1 I 5 

2 I 6 
6 I 6 
1 I 5 
1 I 5 

2 I 5 

1 I 5 
1 I 5 

1 I 5 

1 I 5 

1 I 5 

6 I 6 

5 I 6 

6 I 6 

6 I 6 

t I 6 

3 I 6 

1 I 5 

6 I 6 

2 I 5 

1 I 6 

5 I 6 
6 I 6 

6 I 6 

(2) 

Concen1ration Rang!! of 
Detection Limits Mean Used for 

Screening 

0.20 - 0.22 2.4 5.60 
0.20 - 0.22 1.0 095 

0.20 - 0.22 0.7 1.10 

0.20 - 022 1.0 1.00 
NAV 2878.8 6740.00 

0.20 - 0.22 6.4 12.60 

0.20 - 0.22 69.7 260.00 
NAV 0.7 1.40 

NAV 7.9 22.00 

0.20 - 0.22 63.0 63.00 

0.20 0.22 72.0 72.00 

0.20 - 0.22 120.0 120.00 

0.20 0.22 48.0 48.00 

0.20 - 0.22 37.0 37.00 

0.20 - 0.22 114.5 130.00 

0.20 - 0.22 494,3 1400.00 

0.20 - 0.22 3,7 770 
NAV 2316.7 4040.00 

NAV 27.7 92.50 

0.20 - 0.22 74,0 74.00 

0.20 0.22 0.3 0.37 

NAV 6,4 15. 10 

0.20 0.22 0.2 0.24 

0.20 0.22 4. 1 4.10 

0.20 - 0.22 1.4 1.40 

0.20 0.22 2.7 2.70 

0.20 . 0.22 130.0 130.00 
0,20 - 0.22 0,2 0.21 

0.20 - 0.22 1.4 1.40 

0.20 0.22 47.0 47.00 
NAV 2169.5 5000.00 

0.20 - 0.22 28.8 106.00 

NAV 202.2 351.00 

NAV 15.2 44.50 

0.20 0.22 0. 1 0.14 

0.20 - 0.22 4,5 7.30 

0.20 - 0.22 47.0 47.00 

NAV 97.2 335.00 

0.20 . 0.22 72,0 120.00 

0.20 - 0.22 0.5 0.46 

0.20 • 0.22 324.J 884.00 

NAV 
4~~ 

14.40 
NAV 110.00 

Definition•'. 

(3) (4 

Back~rcund A.dolesc.ent Sile 
Value Trespaa.ser PRG 

N/A 92000 
NIA 65000 
NIA 65000 

NIA 63000 

NIA 320000 
N/A 130 

N/A 11000 
N/A 15 
NIA 22000 

NIA 30000 

N/A 3000 
N/A 30000 
N/A 9500000 

N/A 300000 

NIA 1600000 

N/A 63000000 

NIA 3:10 

NIA NIA 
NIA 1600 
N/A 3000000 
N/A 19000 

NIA 13000 

NIA 12000 

N/A 1400 

NIA 1900000 

NIA 95000 

NIA 13000000 

NIA 17000 
NIA 63000 
N/A 30000 
NIA NIA 

NIA 400 
NIA NIA 

NIA 15000 

NIA 95 

NIA 6300 

N/A 9500000 
N/A NIA 

NIA 9500000 
NIA 1600 
NIA N/A 

NIA 2200 

NIA 95000 

NIA. 111 Not App!lcable 

NAV = NotAvalJa.ble 

Rinidenlial Soil 
RBC 

2700 

1900 
1900 

1800 

7800 

3.1 

320 

0.43 

550 

880 

BB 
880 

230000 

8800 

46000 

1600000 

7.8 

NIA 

23 
88000 

470 

310 

350 

40 

47000 

2300 

310000 

490 

1800 

880 

N/A 

400 

NIA 

1100 

2.3 

160 

230000 

NIA 

230000 

39 

NIA 

55 
2300 

COPC = ChemiciJ of Polentlal Concern 

(5) 

Potential 
COPC 

ARAR/TBC 
Aag 

Source 

c NIA NO 

c N/A NO 

c N/A NO 

c NIA NO 

N NIA NO 
N NIA NO 

c NIA NO 

c NIA NO 
N NIA NO 

c NIA NO 

c NIA NO 

c NIA NO 

N NIA NO 

c N/A NO 

c NIA NO 

N NIA NO 

N NIA NO 

N/A NO 
N NIA NO 

c NIA NO 

N NIA NO 

N NIA NO 

c NIA NO 
c NIA NO 

N NIA NO 

N NIA NO 

N NIA NO 

c NIA NO 

c NIA NO 

c NIA NO 

NIA NO 

OSWER NO 
NIA NO 

N N/A NO 

N NIA NO 

N NIA NO 

N NIA NO 

NIA NO 

N NIA NO 

N NIA NO 

NIA NO 

N NIA NO 

N NIA NO 

ARARJTfJC = AppUcable or Relaveant and Appropriate RequltamenLI To Be Contiderad 
OS'YVER =Office of Solid Waste and Emergency Rewpon$e 
J = Estim2di:id Value 
C: Carcinogenic 

N l'lloncatclnogenlc 

(6) 

~tionalefor 

Conlamipant 

Delecllon or 
e-•-·•--

BSl 
BSL 

SSL 

SSL 

SSL 

SSL 

BSL 

BSL 

BSL 

BSL 

SSL 

BSL 

SSL 

BSL 

SSL 

BSL 
SSL 

EN 
BSL 

BSL 

BSL 

BSL 

BSL 
BSL 

SSL 

BSL 

BSL 

BSL 

SSL 

BSL 

EN 

SSL 

EN 
SSL 

SSL 
BSL 

BSL 

EN 

BSL 
BSL 
EN 

BSL 
EN 



TABLE 10-12-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframe: Current and Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
~posure Point: Welland 6~ S1.H'ft1C1!' W.atet 

(1) (1) 

AS Number Chemic.W 
Minimum Minimum Maximum Maximum 

Concentretion Qualifier Concentration Qualifier 

2080 

5 

53.3 53.3 

38700 38700 

7440508 5 5 
7439896 4S3 483 

7439921 Lead (Pb) 299 299 

7439954 Magnesium (Mg) 5740 5740 

7439965 Manganese (Mn) 28.3 28.3 

7440097 Potassium (K) 14700 14700 
rr924g2 Selenium (Se) 8 8 
7440235 Sodium (Na) 28300 28300 

7440622 Vanadium (V) 41 4.1 

7440688 Zlnc(Zn) 19.3 19.3 

(1) Minlmum"max.imum detected concentration 

{2) Minll'fll.lm cQl'l1Venttalion UGed as ;g.creening value. 

Units 
Location of Maximum Detection Range .of 

Concentration Frequency Detection Umrts 

UGIL 041Vll6 NAV 

UGIL 041Vll63A201 NAV 

UGIL 041V\163A201 NAV 

UGIL 041 V\163A201 NAV 

UGIL 041W63A201 NAV 

UGIL 041V1163A201 NAV 

UGIL 041Vll63A201 NAV 

UGIL 041Vll63A201 NAV 

UGIL 041W63A201 NAV 

UG/L 041W63A201 NAV 

UG/L 041W63A201 NAV 

UG/L 041\W3A201 NAV 

UGIL 041W63A201 NAV 

UGIL 041"'63A201 NAV 

(3) ?A.Ga IDI ado£etu:ent Site b'espa~r scenario calculated usln9 equations 111\d parameters presented in Section B of lh1s report 

(.f} Tap walel RBC. PfHented in Region Ill RisJc.-Based Conct:n1.r11.lian hbhm, (USEPA, 1998). 

(5} Rt:ltlt:mllle Codes Selection Reason: Above Si:reenlng Levels (ASL) 

Delelion Reason: Beiow SueenW-.g Levels (BSL) 

8ackgroond Lweis (BKG) 

Usenlial "lubient (EN) 

No Toxicity Information (NTX) 

(2) 

Mean 
Concenlration 

Background 
Uaed for 

ScraeNng 

0 

53.3 53.3 

38700 38700 

5 5 

483 483 

299 299 
5740 5740 

28.3 2B.3 

14700 14700 

8 8 

2S300 28300 

4.1 4.1 

19.3 19.3 

De'lln.itions· NJA • Not Applicable 

NAV •Not Available 

Value 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

(J) 

Adolescent Site 
Tree.passer PRG 

8300 

NIA 

4800 

NIA 

15 

NIA 

2400 

NIA 

600 

NIA 

830 

36000 

COPC •Chemical of Potential Co-ncem 

(4) 

Potential 

Tap Waler RSC ARARITBC 
Source 

N NIA 

0.045 c NIA 

260 N NIA 

NIA NIA 

150 N NIA 

NIA NIA 

15 ITAL 

NIA NIA 

73 N NIA 

NIA NIA 

18 N NIA 

NIA NIA 

26 N NIA 

1100 N NIA 

ARARITBC • ~plic;able or Rele-vearrt 11nd Appropriate Requirement/ To Be Considered 

TIAL •Treatment tedinique action lsve.I 

J •Estimated Value 

C • Carcinogenic 

N • Noncarcinogenic 

(5) 

COPC Flag 

N 

NO BSL 

NO BSL 

NO EN 

NO BSL 

NO EN 

YES ASL 

NO EN 

NO BSL 

NO EN 

NO BSL 

NO EN 

NO BSL 

NO BSL 



10.12.5.6 Risk Characterization 

Lead Risk Characterization 
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A conservative exposure scenario was developed to assess the significance of surface water 

concentrations of lead at Wetland 63A. This scenario involves a child (age 6 to 7) who 

accompanies an older sibling to the wetland one day a week for a year. Exposure to Wetland 63A 

surface water was addressed as an additional exposure relative to typical exposures encountered 

at the child's home. This additional exposure was presented as an "alternate" source within the 

constructs of the Lead Model. The standard default assumptions in the lead model were kept to 

simulate background lead exposures. This was done to provide a conservative estimate of 

daily intake from sources unrelated to Wetland 63A. The assumption was made that this child 

would incidentally ingest 0.05 liters of surface water during each visit. Within the Lead Model, 

an alternate source was entered to account for this exposure as previously discussed. The 

bioavailability of lead ingested from the alternate source (Wetland 63A surface water) was equal 

to that of drinking water lead ingested from the standard residential default source. Assuming 

incidental ingestion of 0.05 liters of surface water once per week with a lead concentration of 

229 µg/L, the annual alternate source exposure was estimated to be 1.63 µg lead/day. 

Table 10-12-8 presents the Lead Model output for a child 6 to 7 years old under these exposure 

conditions. 

Figure 10-12-2 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

2.8 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.33%. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, surface water lead 

concentrations at Wetland 63A would not require specific action under the hypothetical exposure 

scenario. 
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Table 10-12-8 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland 63A 
Pensacola, Florida 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 µg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Venl. Rate (mJ/day) Lung Abs. (%) 

0-1 l.O 
1-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6.7 4.0 

DIET: DEFAULT 

2.0 
3.0 
5.0 
5.0 
5.0 
7.0 
7.0 

DRINKING WATER Cone: 4.00 µg Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL& DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil (µg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

House Dust (µg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

Alternative Source Intake: Wetland 63A surface water 
6.7: 1.63 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Blood Level Total Uptake Soil+ Dust Uptake Diet Uptake 
YEAR (µgldL) (µglday) (µg/day) (µg/day) 

0.5-l: 4.1 7.60 4.68 2.54 
1-2: 4.5 10.93 7.36 2.63 
2-3: 4.2 11.44 7.44 2.98 
3-4: 4.0 11.48 7.53 2.90 
4-5: 3.4 9.65 5.69 2.85 
5-6: 3.0 9.39 5.16 3.03 
6.7: 2.8 10.22 4.87 3.35 
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Water Uptake 
(µg/day) 

0.37 
0.91 
0.96 
0.99 
l.04 
I.II 
1.13 

Alt. Source Uptake 
(µg/day) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.78 

Air Uptake 
(µg/day) 

0.02 
0.03 
0.06 
0,07 
0,07 
0.09 
0.09 



Figure 10-12-2 
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Probability Percentage of Blood Lead Levels for the Hypothetical Child 

Receptor 

1 2 

Cutott: 18.88 ug/dL 
Geo Mean <CM> • 2,8 
Intersect: 8.33 Y. 

3 4 5 6 7 

BLOOD LEAD COHCEHTRATIOH Cug/dL> 
72 to 84 Months 
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10.12.5. 7 Remedial Goal Options 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

No COCs were identified for Wetland 63A, and as a result, no RGOs were calculated. 

10.12.6 Conclusions and Recommendations 

Because they had similar contaminants (metals and pesticides/PCBs), Wetlands 16 and 18 were 

sampled to represent the Group C wetlands in Phase IIB/111. Phase llB/111 assessment endpoint 

and triad analyses revealed that sediment and surface water were acceptable at these wetlands. The 

HHRA identified no sediment or fish tissue COPCs at Wetland 63A. 

Because of the lack of excess ecological and human health risk at Wetland 63A, no further action 

is recommended for Wetland 63A. 
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10.13 WETLAND 48 

10.13.1 Site Description 
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Wetland 48 is in a mostly undeveloped portion of NAS Pensacola, north of Radford Boulevard, 

and south of the NAS Pensacola Fuel Farm. It is a thickly vegetated palustrine forested wetland. 

Parsons and Pruitt described this area as a palustrine forested system (US EPA, 1991). Wetland 48 

appears to be fed by surface water and groundwater sources. Surface water drains to the east into 

Wetland 52, passing through a culvert under the access road to the fuel farm. A sediment sample 

collected in this area was mostly sandy, with a TOC value of 4.4%. 

The IR site potentially affecting Wetland 48 is Site 37 (Sherman Field Fuel Farm Area), south of 

the western end of Forrest Sherman Field. 

10.13.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-13-1 denotes 

the Phase IIA Wetland 48 sampling location. 

Sediment 

Fifteen metals were detected in the single sediment sample collected at Wetland 48. No 

metals exceeded a sediment benchmark level at Wetland 48. 4,4'-DDD (2,600 ppb), 4,4'-DDE 

(620 ppb), and 4,4'-DDT (240 ppb) were detected in the Wetland 48 sediment sample above 

basewide levels (20 ppb, 40 ppb, and 50 ppb, respectively). No other organics were detected in 

the Wetland 48 sediment sample. 

Table 10-13-1 shows the Wetland 48 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-13-2 compares 

detected concentrations to sediment benchmark levels, and lists calculated HQs for each parameter. 
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The HQs will be further discussed in the ecological risk section (Section 10.13.4). Only the 

parameters with benchmark levels are presented in Table 10-13-2. 

Surface Water 

Five metals were detected in the single Wetland 48 surface water sample. None of the detected 

metals exceeded surface water quality criteria. No organic constituents were detected in 

Wetland 48 surface water. 

Table 10-13-3 shows the Wetland 48 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-13-4 

which lists only the parameters with surface water criteria, compares detected concentrations at 

each sample location to surface water quality criteria, and lists calculated HQs for each parameter. 

The HQs will be further discussed in the ecological risk section (Section 10.13 .4). 

10.13.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking, thus the evaluation is qualitative in nature. The method of evaluating leaching 

from sediment to surface water was presented in Section 9. Table 10-13-5 presents those 

contaminants present in sediment above benchmark values and their calculated SSLs. 

Contaminants present in surface water were presented previously in Table 10-13-4. 
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Parameter 

Arsenic (As) 

Cadmium (Cd) 

Chromium (Cr) 

Iron (Fe) 
.~,;"_, :- - ' 

-.--:~ ,_, ,_::{~Jif-.;,£,:,i-, ___ -· 

'tead;®'J; 
- -:..-:,·-',+::;>:_· .'<> /' 

Magnesium (Mg) 

M:wtiniese er&nl 
Potassium (K) 

se1~·csgf 
Vanadium (V) 

··:~~~4l,, 

Pesticides and PCBs (µg/k~ 

4,4'mDD 

4,4'-DDE 

4,4'.,,.DDT 

Note: 

Table 10-13-1 
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Phase lIA Detected Concentrations in Wetland 48 Sediments 

Frequency of 
Detection 

1/1 

111 

111 

1/1 

111 

111 

Ill 

111 

Ill 

111 

llI 
$:_ ,--"'r""'-

1/1 

111 

111 

Range of Detected 
Concentrations 

' 
\46Q 

0.55 

0.3 

1.1 

290 

., J!M· 

84.9 

q 

14.4 

0;71' 

2.4 

6;~.& . 

2600 

620 

240 

Average Detected 
Concentration 

l4()Q;: ,,,< . 

0.55 

0.3 

1.1 

290 

l,J.4·· 

84.9 

E5 

14.4 

0.'71 

2.4 

~ -.6.~~ 
->iv· .. .. 

2600 

620 

240 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb) except for metals which are in milligrams per kilogram 
(µg/kg) or parts per million (ppm). 
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Table 10-13-2 

Wetland 48 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

sample Detected 
LocaUon Parameter Concentration 

041M480101 
4,4'-DDD (UG/KG) 2600 DJ 

4,4'-DDE (UG/KG) 620 DJ 

4,4'-DDT (UG/KG) 240 J 

Arsenic (MG/KG) 0.55 J 

Cadmium (MG/KG} 0.3 J 

Chromium (MG/KG} 1.1 

Copper (MG/KG) 1.1 J 

Lead (MG/KG} 17.4 

Zinc (MG/KG} 6.3 

Notes: 
(a) USEPA Screening Concentration for Sediment· EPA SSVs 
(b} FDEP Sediment Quality Assessment Guidelines· FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed In Section 6} for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

1.22 2131.15 
2.07 299.52 
1.19 201.68 
7.24 0.08 
0.68 0.44 
52.3 0.02 
18.7 0.06 

30.2 0.58 
124 0.05 

SBV 
Reference 

b 

b 

b 
ab 

b 
ab 

ab 

ab 
ab 



Table 10-13-3 
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Phase IIA Detected Concentrations in Wetland 48 Surface Water 

Parameter 

Iron (Fe) 

Mf~~~<}rfg) 
Manganese (Mn) 

· .!sJit~rna1~~ 
Note: 

Frequency of 
Detection 

111 

1/1 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 
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Range or Detected 
Concentrations 

285 

' 1ozi>: 

2.9 

·7480~ · .. 

Average Detected 
Concentration 

285 

1020. 

2.9 



Table 10-13-4 (1) 

Wetland 48 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample 
Location 

041W4B0101 
Iron 

Notes: 

Parameter 

Freshwater 

(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 

UOM 

UG/L 

Some of the numbers in the table may vary because of rounding. 

Detected 
Concentration 

285.0 

Water Quality 
Criteria 

1,000.0 

HQ 

0.285 

Criteria 
Reference 

ab 
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Calculated Sediment Screening Values for Wetland 48 

Parameter 

Organics (ppb) 

·4~~itli;j!: .... 
4,4 DDD 

:'~':4;, ont' 
Notes: 

USEPA or FDEP Surface 
Water Standard Kd 

· · 'l<JiS''. .:~ 

0.0064. 

· · ·. t:~9'6a'.f 05j .. 

4.38E+04 

; .t. • > ,'Lf5E.f05J:, 

SSL 
DF = 100 

2C06E~08 

2.8E+04 

l'.T5E+O'J·. ' .+ 

Kd for organics calculated using foe of 0.0443 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

'620 
2,600 

'240:c;·· 

Leaching 
Potential 
DF = 100 

N'Qf·., 
NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (1996). 

Transport into the Wetland 

Sulface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 48 through this pathway: 

• Potential stormwater water runoff and sediment entrainment from the petroleum site 

UST X (a fuel tank of unknown size/quantity), from the marina operations along 

Radford Blvd. paralleling the southern boundary of the base with Pensacola Bay and along 

Radford Blvd. itself. During periods of storm surge, surface water form Pensacola Bay 

may breach Radford Blvd. and enter the wetland complex as well. 

The presence of sediment contaminants above benchmark values (see Table 10-13-5) validates the 

sediment transport pathway and by inference the surface water pathway. However, there were no 

surface water contaminants present above standards, thus the surface water pathway is considered 

invalid. 
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Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential source that would contribute contamination 

to Wetland 48 through this pathway is the petroleum site UST X. Groundwater at this site has 

been shown to be contaminated, and therefore the pathway is considered valid. 

Transport within the Wetland 

Sulface Water/Sediment Migration Pathway 

The configuration of wetland, along with landform analysis, indicates that wetland is connected 

to Wetlands 52 and 74, and the direction of overall flow is inferred to be to the east towards 

Wetland 74. During periods of high water, the flow through the Wetland 48/52174 complex is 

towards the east and southeast, eventually emptying into the Bay to the east of Wetland 52, and 

to the south of Wetland 48 near the marina area. Surface water movement and sediment transport 

can therefore be considered to be mobile and subject only to surface water influx during 

rain events, stormwater surges from the Bay, and overall drainage to the Bay. 

Sediment Leaching to Sulface Water Pathway 

Three organics, all pesticides, exceeded their benchmark values, but did not exceed their 

calculated SSL. There were no contaminants present in surface water above standards. Therefore, 

the sediment leaching pathway is considered invalid for this wetland, and sediment contamination 

is not expected to partition to surface water. 

Transport from the Wetland 

Surface water and sediment movement from Wetland 48 follows drainage into Wetlands 52 

and 74, and drainage towards the Bay in the marina area. 
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10.13.4 Ecological Risk Assessment 
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HQs for Wetland 48 sediment samples are presented in Table 10-13-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for 

4,4'-DDD (2,131.5), 4,4'-DDE (299.52), and 4,4'-DDT (201.68). Phase IIA surface water 

results revealed no HQs above 1 for the single surface water sample collected at Wetland 48. HQs 

greater than one indicate a potential for excess risk. 

Wetland 48 was classified as Group E. Because aquatic and terrestrial receptors were not 

expected, Group E wetlands were not sampled in Phase IIB/111. Color-codes, groupings and 

rationale for classification are described in Section 7. 

10.13.5 Human Health Risk Assessment 

10.13.5.1 Samples Included 

Sediment 

041M480101 

Surface Water 

041W480101 

10.13.5.2 Current and Future Land Use 

Wetland 48 is in a densely wooded zone south of the NAS Pensacola Fuel Farm. Though the area 

is not posted as restricted, it is in an area of the base that is not regularly frequented by personnel, 

and is not easily accessible. Though the access road to the fuel farm provides accessibility to 

Wetland 48's eastern fringe, no hiking trails or roads exist which would facilitate recreational use. 

The dense foliage in the wetland also serves as a barrier to trespassers. 
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10.13.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.13.5.4 Sediment COPCs 

As shown in Table 10-13-6, no sediment COPCs were identified. 

10.13.5.5 Surface Water COPCs 

As shown in Table 10-13-7, no surface water COPCs were identified. 

10.13.5.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland 48. 

10.13.6 Conclusions and Recommendations 

Wetland 48 is intermittent, and due to its location is not expected to be a significant source of 

food, water, or habitat. Therefore, as proposed in the approved Rl/FS SAP Addendum 

(EnSafe, 1997), this wetland was eliminated from further risk characterization. Since no COPCs 

were identified for Wetland 48, no formal HHRA was conducted. No further action is 

recommended for this wetland. 
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TABLE 10·13-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Sc.wio Tlin'IRwn.: o.nn:...aF1An --~·w.dim:~ 
~Port ~&I s.GrnMt 

(1 

--CAS- Chomlo&I Coric:.,.,..tlon 

72548 4,4'-000 2600.0000 
72MS 4,4'..00E 620.0000 
~ 4,4'-00T 240.0000 

7429905 AUrilun (Al) 1400.0000 
7440382 Arsenic (As) 0.5500 
7~ Beril.rn (Ba J 3.3000 
7440439 calillllm (Cd) 0.3000 
7440473 CMlmiLm(Cr) 1,1000 
7440508 Copper(CU) 1.1000 
74391196 Jron (Fe) 290.0000 
743Qa21 Lead(Pb) 17.4000 
7~ Ma"*'""' (Mg) 84.9000 
7439965 M111'1g81>8$41(t.An) 1.3000 
7.woo97 Polassll.m (K) 14.4000 
7440622 VenaclLm (V) 2.4000 
7440666 Zinc 17111 6.3000 

(1)-dolodocl-tion (::1)---.. ......ing ...... 
(J) BaclrQnMld ......, -· nol dr..lojlocl le< UU modio. 

I 
(1) 

Lc"tlon of Mlninwm Muinum M-
Q~lifter Concontn.lion Qualifiw Unb 11..inun 

Conc...,.lion 

DJ 2600.0000 DJ UG/KG 041M480101 
OJ 620.0000 OJ UG/KG 041M4B0101 
J 240.0000 J UGIKG 041M480101 

1400.0000 MGIKG 041M480101 
J 0.5500 J MG/KG 041M480101 
J 3.5000 J MG/KG 041M480101 
J 0.3000 J MG/KG 041M4B0101 

1.1000 MG/KG 041M480101 
J 11000 J MG/KG 041M4801D1 

290.0000 MG/KG 041M480101 
17.4000 MG/KG 041M480101 

J 84.9000 J MG/KG 041M480101 
1.5000 MG/KG 041M480101 

J 14.4000 J MG/KG 041M4B0101 
J 2.4000 J MG/K.13 041M4B0101 
J 6.3000 J MG/KG 041M480101 

(4) PRGl.fw II.I Cr•IPI"• """6llo calQJat1d blHd on equo11.rons ~ pMa1Mten FM'l!Hnled Jn Section a ofthi~ repon. 

(5) Rollidootial llClil R8C1 p<nonlocl .. Ro;ioo Ill Rilll-llHod Coric:.,.,..tion T•blOI, (USEPA, 1gga). 

(S) Rolioollo Codo1 s.loclJon lluoon: - Scroonlng Lovals (ASL) 
Delellon RH50l"I: &e6ow S«aening Levels. (BSL) 

BackgrOIOMI Lovols {BKG) 

No Toiicity lnlormolion (~) 
Eo1or<ia1 NLtrionl (EN) 

Oeh1cti..on 
frequency 

1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 

(2) 

concentnltJon Ust<.t lbnge of Dei..ctiori lfii.ib MEAN 
forScr•"*'a 

2600.00 . 2600. 2600 
620.00 . 620.00 620.00 620 
240.00 . 240.00 240.00 240 
1400.00 1400.00 1400.00 1400 

0.55 - 0.55 o.55 0.55 
3.50 - 3.50 3.50 3.5 
0.30 - 0.30 0.30 0.3 
1.10 1,10 1.10 1.1 
1.10 - 1.10 1.10 1.1 

290.00 - 290.00 290.00 290 
17.40 17.40 17.40 17.4 
84.90 - 84.90 84.90 84.9 
1.50 1.50 1.50 1.5 
14.40 - 14.40 14.40 14.4 
2.40 . 2.40 2.40 2.4 
6.30 - 6.30 6.30 6.3 

(3) (4) 

Background Adol..-su 
v.iu. TrnpuurPRG 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

NIA • Hal Appia.bl1 

N.t.V•Not-

92000 
6WOO 
65000 
320000 

15 
22000 

320 
950 

13000 
N/A 
400 
NIA 

15000 
NIA 

2200 
95000 

COPC • ~ gf Pcllental Conc.m 

(5) 

Pd~ 
RooidonllolSoi COPC 

ARAM1IC 
RBC Ao; -
2700 c NIA NO 
1!100 c NIA NO 
1900 c NIA NO 
7800 N NIA NO 
0.43 c NIA NO 
550 N NIA NO 
7.8 N NIA NO 
23 N NIA NO 

310 N NIA NO 
NIA NIA NO 
400 OSWER NO 
NIA NIA NO 
1100 N NIA NO 
NIA NIA NO 
55 N NIA NO 

2300 N NIA NO 

ARARfTllC • ~ Of Rolo• .. nl ond AQptOl)l1alo ~quir- To Ba Cooaldond 

OSWER • Ollco o1 Solid WoSIO and Em•- Response 

J • Ellirnotod VU.1 
c • C&rcnogoni< 

N Noncarcinog.nlc: 

(IJ 

llollonllolor 
~ - .. ~ 

BSl 
BSL 
BSl 
BSl 
BSL 
BSl 
BSl 
BSL 
BSl 
EN 
BSl 
EN 
BSl 
EN 
BSl 
BSL 



TABLE 10-13-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

S.llllOllolinalnmo: CllT9fltandf .... ----EJcpomni ~: &rf&c.• WKw 
~p- -4lSudoe•W-

(1) 

......... 
CM- ~ Ccnoennllon 

7440702 Caldln! (Ca) an.oo 
7Q8898 lrorl(Fe) :W.00 
7438954 Mo~(Mg) 1020.00 
7439965 ~(Mn) 2.90 
7440235 Sodtrn(Nal 74&l.OO 

(1)--..... -

11)---··~-· 

I 
(f) 

Mininun ............ MaxlrTKm Lac:.rion of M.xlrtwrn 

Qualiftor c .... - Qualfior 
Unils 

O:l.t\t.nln.ticin 

J 977.00 J UGI\. 041WMI0101 
285.00 UG/l 041W'80101 

J 1020.00 J UG/l 041W480101 
J 2.90 J IJG/l 041W480101 

7480.00 UGI\. 041W460101 

(3) PRO. fw ~.a.napuMt .c.....lo c•ulmad uaing •Ql,l.tiona -:I pwwn.tan ~•.,Qd ~ Sat11on 8 otlhia r9J>O!"l 

(4) Top-RBCa pn-in Rogian Ill R ..... lluod Conn-on T-o, (IJSEPA Hlili). 
(&) Rlllonlile Coct.• ~ RHson.: Abrw. SctHning l.v.11. (ASl) 

tJ.al.asc.n RHMin: B.tow Sc:fW-*'g L9wb. (BSl) 

Back~ LM'lll• (BKQ) 

En9lllili Nuerl.nt (EN) 
No T.c.X:~ Information lNTX) 

D•t.ction 
Fr.q1,1•ncy 

1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 

Rq•of 
Ds\Kt!llll Urnits 

NAV 
NAV 
NAV 
NAV 
NAV 

(2) (3) 

Conc:9'1hticm p-
Backgrcu..,d Ado!Hcenf: Sim .... .,, u..drot v.w. Tr-1pauer PRG 

TapW..,RBC AIWl/TBC 
8c1Mning ....... 

977.00 977 NIA NIA NIA NIA 
285.00 :w NIA NIA NIA NIA 
1020.00 1020 NIA NIA NIA NIA 

2.90 2.9 NIA 2400 n N NIA 
7480.00 7480 NIA NIA NIA NIA 

D•ftnitiori..; NIA•NatAppiclbla 

NA.\J•NotA~ 

COPC • Chtmical of Pottintiail Crmcem 

ARAAl'fBC • AQplicabi. ot Rltlll'll..W wid Appropriabi Raquir"am9C'lll Tc ea Conaid.,ad 

J • Ed:imlilad Value 
C • Cwdnogenlc 
N•N .......... geoi< 

(4 _ ... 
~ 

COPC f'"9 ......... -
NO EN 
NO EN 
NO EN 
NO BSl 
NO EN 



10.14 WETLAND 49 

10.14.1 Site Description 
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Section 10: Site-Specific Evaluations 
August 31, 2000 

Wetland 49 is located southwest of Forested Sherman Field. Parsons and Pruitt described this area 

as a palustrine forested system (USEPA, 1991). Wetland 49 is surrounded to the north and east 

by the grassy fields bordering the fringes of the Forrest Sherman Field runways, which are 

periodically mowed. To the south is a wooded zone containing mostly scrub oaks and pines. The 

forested area of Wetland 49 contains pines and cypress trees. The northern fringe of the wetland 

is more seasonally wet than the drier southern portion. A shallow sheet flow of water in the 

northern portion drains to the north toward storm sewer grates along the wetland' s fringe. An 

open water portion at the south end of Wetland 49 ranges from zero to about one foot in depth and 

from five to twenty feet in width. A clearing at the southeast end of the wetland also is seasonally 

inundated during wet weather. 

Wetland 49 is west of UST 18 (Crash Crew Training Area), to the northeast of Site 37 

(Sherman Field Fuel Fann Area), and is partially encompassed by Site 19 (Fuel Farm 

Pipeline Leak). Site 19 resulted from a 1958 aviation fuel leak from the underground pipeline 

leading from the fuel farm across Wetland 49 to Forrest Sherman Field. The leak occurred near 

the Wetland 49 area. 

10.14.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-14-1 denotes 

the Phase IIA Wetland 49 sampling location. 

Sediment 

Seventeen metals were detected in Wetland 49 sediment samples, and did not exceed sediment 

benchmark levels. Pesticides detected in Wetland 49 sediment samples include 4,4'-DDT and its 
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metabolites, and heptachlor epoxide. 4,4'-DDD exceeded its basewide level (50 ppb) at 

locations 4901 (94 ppb) and 4902 (59 ppb). Four SVOCs were detected in Wetland 49 

sediment samples, including one PAH and three phthalate esters. Bis(2-ethylhexyl)phthalate 

exceeded its sediment benchmark level (182 ppb) at location 4901 (1,700 ppb). The VOC 

chloromethane was detected in sample 4903. 

Table 10-14-1 shows the Wetland 49 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-14-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-14-2. The HQs will be further discussed ecological risk section (Section 10.14.4). 

Surface Water 

Nine metals were detected in Wetland 49 surface water samples. Aluminum (1,800 ppb), and lead 

(3 .1 ppb) exceeded their surface water quality criteria (87 ppb and 3 .1 ppb) at sample 

location 4903. The only organic constituent detected in Wetland 49 surface water samples was 

acetone, a common laboratory contaminant. 

Table 10-14-3 shows the Wetland 49 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-14-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the detected parameters with water quality criteria are 

presented in Table 10-14-4. The HQs will be further discussed in the ecological risk section 

(Section 10.14.4). 
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Table 10-14-1 
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Phase IIA Detected Concentrations in Wetland 49 Sediments 

Frequency of Range of Detected Average Detected 
Parameter Detection Concentrations Concentration 

Inorganics (mg/kg) 

Altiminum (Al) 3/3 1500 - 3560 2686.67 

Arsenic (As) 1/3 0.21 0.21 

Barium (Ba) 3/3 1.7 - 5.6 4.3 

Calcium (Ca) 3/3 14.4 1630 676.47 

Chromium (Cr) 3/3 0.99 - 2.6 2.03 

Cobalt (Co) 3/3 0.15 - 0.2 0.17 

Cop~r(C::U)s 3/3 0.49-' L6 1.097 
Iron (Fe) 3/3 407 - 707 554 

Lead:(Pb)' 3/3 2~7 ~7.2 5.57: 

Mag~esium (Mg) 3/3 43.3 - 123 81.8 

Manganese(Mil) 3/3 0,94-7 3;38· 

Mercury (Hg) 1/3 0.06 0.06 

Nickel. {Ni) 113 0.91 0.91 

Potassium (K) 3/3 26.2 - 66 50.63 

Sodium(Na) 3/3 17.9 - 30.4 22.17 

Vanadium (V) 3/3 2.1 - 3 2.63 

Zinc (Zn) 3/3 0.96 - 7.6 5.02 

Pesticides and PCBs (µg/kg) 

4,4'"DDD 2/3 59-94 76.5 

4,4'-DDE 2/3 9.2 - 18 13.6 

4,4'-DDT 2/3 1.2 - 3 2.1 

Heptachlor epoxide 1/3 1.1 1.1 

SVOCs (µg/kg) 

Buty lbenzylphthalate 113 30 30 

Di-n-butylphthalate 1/3 39 39 

Pyrene 113 21 21 

bis(2-Ethylhexy l)phthalate (BEHP) 1/3 1700 1700 

voes (µg/kg) 

Chloromethane 1/3 2 2 

Note: 
All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilograms (mg/kg) or 
parts per million (ppb). 
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Tabla 10.14-2 

Weil.and 49 
Ptiase llA Sediment Concentrations Compared to Bencllmar~ Levels 

·s ample Oetacl!ld 
locillt;on Parameter Concentr.atlon 

041M490101 
~,4'-000 (UG/KG) 94 OJ 
4:4'·DDE (UG/KG) 18 
A.4'·DDT (UGIRG) 1 2' J 
bi•(2-Ethylhexyl)pMhalale (BEHP) (UGIKG) 1700 
Chromium (MG/KG) 25 
Copper (MG/KG'> 1.6 J 
Load (MG/KG) T.2 
Merwry (MG/KG) o.~s· ,1 

Pyrt~e (l)GIKG\ 21 J 

Zinc {MG/KG) 7,,, 

I 

041M490301 
Chromium (Mci/KG) 099 

Coppef (MG/KG) OA'il ,J 
Load (MG/KG) 2.7 
Zinc (MG/KG) 0 .. 96 ,I 

No1es. 
(al USl;PA Screening Con~nlralion for Sediment· EPA SS\/$ 
(bl FDEP Se<liMent Qualify A$$1)SSm•nl Guideline~-- FOEP SQAGs 
Some, of the nurnbers tn ltte 1a61e-may vary because Of rounding. 
Basewide level~ (detailed in Section 6) !Or DDT and its melab.Ollles 
l>;lsew1de level (Qt 4,4'·DDE 15 • O ppb. 
Bllsewlde level for 4;~'-DDO is 50 ppb. 
B•sewi<le level for4;4'·DDT i• 20 RPb. 

Sediment 
BenchmarR Value 

(SBV) HQ 

1.22 77.05 
i m . a,10 
'l, t9 1 01 
182 9.34 
$2.3 0.05 
1BJ 0,09 
30.2 0,24 
0,13 0.46 
153 o.t4 
124 0,06 

s.u. 0:02 

18:1 003 
30,2; 009 
124 O.Q·I 

SBV 
Reference 

b 

b· 
b 
b' 

• b 
ab 
at;> 
~b 

b 

ob 

• •• • •• 

a b 
ab 

all 
ll'b 



Table 10-14-3 
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Phase IIA Detected Concentrations in Wetland 49 Surface Water 

Parameter 

Inorganics {µg/L} 

Aluminum (Al} 

Calcium (Ca) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Mang~nese (Mn) 

Potas~ium (K) 

Sodium (Na) 

v anadhun M 
voes {µg/L) 

Note: 

Frequency of 
Detection 

112 
2!2 

2/2 

1/2 

2/2 

2!2 

112 

2/2 

212 

212 

AU results are in micrograms per liter (µg/L) or parts per billion (ppb). 

10.14.3 Fate and Transport 

Range of Detected Average Detected 
Concentrations Concentration 

1800 1800 

692 4500 2596 

73 - 821 447 

3.1 3.1 

733 - 1100 916.5 

1.9 - 7.4 4.65 

180 ·1so 
6750- 13100 9925 

2.3 2.Jf 

+6 ;~;~:· <>~:~, c: ,•,;'' 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking; thus the evaluation is qualitative in nature. The method of evaluation of the 

leaching from sediment to surface water was presented in Section 9. Table 10-14-5 presents those 

contaminants present in sediment above sediment benchmark levels and their calculated SSLs. 

Contaminants present in surface water above appropriate standards were previously presented in 

Table 10-14-4. 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 49 through this pathway: 
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Table I 0•14-4 (1) 

Welland49 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Som pie. 
_Loca.tio'n 

041W490301 
Aluminum 
Iron 
Lead 

Note&: 

·~-· 

Freshwater 

(~) USl'iPA Waler Quality Ctil!>ria (1995) 

'JOM 

.UG/l 
Uli/L 
UGJL 

(b) FDEP Class Ill Water OJJaliiy Criteria (11996) 
Some ol the numbets in ti\~ la.Ille ma,y ·vary bee<1~se ol rounding. 

Delecte<l 
Concentration 

l.600.D 
$21 0 
3', 1 

Wa16• Qilallty 
Criteria · 

67 0 
Ui<JQ,¢ 
1.7l 

f1Q 

.20.68966 

0,821 

1 :~281 

ti11~ria 
aeterence 

a 
~b 

ab 
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Calculated Sediment Screening Values for Wetland 49 

Parameter 

Organics (ppb) 

4,4'-DDD 

4Aiforrr£ 

Notes: 

USEPA or FDEP 
Surface Water 

Standard 

0.0064. 

Kd 

1.27E+04 

SSL 
DF 100 

•:o;96~Af>T· 

8.l3E+03 

·~ 3;.14iV 

Kd for organics calculated using foe of 0.012 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

94 

:~i,-, 

':}•C 

Leaching 
Potential 
DF = 100 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume I, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (I 995a). 
b FDEP Class III Water Quality Criteria ( 1996). 

Potential storm water runoff and sediment entrainment from the petroleum Site 19 (the jet fuel 

pipeline associated with IR Site 19) and from the western end of the Forrest Sherman airfield 

complex. 

The presence of sediment contaminants above benchmark levels (see Table 10-14-5) validates the 

sediment transport pathway and by inference the surface water pathway. Additionally, 

two inorganics were present in surface water above standards, further validating the pathway. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the primary potential source that would contribute contamination 

to Wetland 49 through this pathway is the petroleum Site 19. Groundwater at this site has been 

shown to be contaminated, and therefore the pathway is considered valid. 
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Transport within the Wetland 

Swface Water/Sediment Migration Pathway 

The configuration of wetland, along with land form analysis, indicates that Wetland 49 is connected 

to Wetland 51, but the direction of flow is not evident. However, the Wetland 49/51 complex is 

self-enclosed and not in direct contact with an exterior stress. Surface water movement and 

sediment transport can therefore be considered to be stable and subject only to surface water influx 

during rain events. 

Sediment Leaching to Swface Water Pathway 

Three organics, all pesticides, exceeded their benchmark levels, but did not exceed their calculated 

SSL. Only 4,4'-DDD exceeded its basewide level. Additionally, the two inorganic parameters 

above criteria in surface water were not above benchmark levels (which are lower values than 

SSLs) in sediment, suggesting the source for that contaminant is related to the surface water 

pathway or groundwater discharge source. The sediment leaching pathway is considered invalid 

for this wetland, and sediment contamination is not expected to partition to surface water. 

Transport from the Wetland 

Surface water and sediment movement can be expected to be stable and remain within the wetland. 

10.14.4 Ecological Risk Assessment 

HQs for Wetland 49 sediment samples are presented in Table 10-14-2. Phase IIA sediment results 

compared to the appropriate sediment benchmark levels revealed a HQ above 1 for 4,4' -DDD 

(77.05), 4,4'-DDE (8.70), 4,4'-DDT (1.01), and bis(2-ehtylhexyl)phthalate (9.34) at 

sample location 4901. The HQ was also greater than 1for4,4'-DDD (48.36), 4,4'-DDE (4.44), 

and 4,4'-DDT (2.52) at sample location 4902. Phase IIA surface water HQs greater than 1 for 

aluminum (20.69), and lead (1.81) ranged from 0.073 at location 4901to23.32 at location 4903. 

HQs greater than 1 indicate a potential for excess risk. 
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Wetland 49 was classified in Group E. Because aquatic and terrestrial receptors were not expected 

to be exposed to wetlands in Group E, they were also eliminated from further sampling and 

analysis. Color-codes, groupings and rationale for classification are described in Section 7. 

10.14.5 Human Health Risk Assessment 

10.14.5.1 Samples Included 

Sediment 

041Ivl490101,041M490201, 041M490301 

Surface Water 

041W490101, 041W490201 

10.14.5.2 Current and Future Land Use 

Wetland 49 is in an area west of Forrest Sherman Field that is restricted to public access. This 

restriction is due to the area's proximity to the airfield, and because the base pistol range is on the 

northern side of the wetland. Warning flags and signs are posted to caution passersby when the 

pistol range is in use. Maintenance workers can be expected to occasionally visit the area. 

10.14.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.14.5.4 Sediment COPCs 

As shown in Table 10-14-6, no sediment COPCs were identified. 

10.14.5.5 Surface Water COPCs 

As shown in Table 10-14-7, no surface water CO PCs were identified. 
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TABLE 10-14-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Seanerin Tlrtwframe: Q.rrfrt OOd' FtAure 
~:SaOmn. 

Expoatn Mlodl1.M'Tf 5.dinwr1. 
E)ipostse Pol": Wllliln::l @ Seaime.-1 

(1) (1) 

Location of Minimum M......., Maximum 
CASNumber Chemical Minimum Unih M ....... Concentration C<lncentnlliOll Quaifier Quaifier Concentnttiotl 

72548 4,4'-000 59.0000 DJ ••.uuuu DJ IU<.;t"<; 041M490101 
72559 4,4'-00E 9.2000 18.0000 UG/KG 041M490201 
50293 4,4'-DDT 1.2000 J 3.0000 J UG/KG 041M490201 

7429905 Aluminum (Al) 1500.0000 3560.00 MG/KG 041M490201 
7440382 Arsenie (As) 0.2100 J 0.2100 J MG/KG 041M490201 
7440393 Bar1<m(Ba) 1.7000 J 5.60 MG/KG 041M490301 
117817 bis(2-E1h'ytlel<';ll)phthalate ( 1700.0000 1700.0000 UG/KG 041M490101 
85687 BUtyl>enZylphthalate 30.0000 J 30.0000 J UG/KG 041M490101 

7440702 Calcium(C•) 14.4000 1630.00 MG/KG 041M490101 
74873 Chlorometllane 2.0000 J 2.0000 J UG/KG 041M490301 

7440473 Cl'lomlum (Gr) 0.9900 2.60 MG/KG 041M490101 
7440484 Cobalt(Co) 0.1500 J 0.20 J MG/KG 041M490101 
7440508 Copper(CU) 0.4900 J 1.60 J MG/KG 041M490101 
84742 Di-fl.but;'lphthalate 39.0000 J 39.0000 J UG/KG 041M490101 

1024573 Heptaelior epcxld& 1.1000 J 1.1000 J UG/KG 041M490201 
7439896 lron(Fe) 407.0000 707.00 MG/KG 041M490101 
7439921 Lead(Pb) 2.7000 7.20 MG/KG 041M490301 
7439954 Magnesium {Mg) 43.3000 J 123.00 J MG/KG 041M490301 
7439965 Manganese (Mn) 0.9400 J 7.00 MG/KG 041M490101 
7439976 Merary (Hg) 0.0600 J 0.0600 J MG/KG 041M490101 
7440020 Nic:kel(Ni) 0.9100 J 0.9100 J MG/KG 041M490201 
7440097 Potassium (K) 26.2000 J 66.00 J MG/KG 041M490201 
129000 Pyrane 21.0000 J 21.0000 J UG/KG 041M490101 

7440235 Sodium(Na) 17.9000 J 30.40 MG/KG 041M490301 
7440622 Vanadium (V) 2.1000 J 3.00 J MG/KG 041M490101 
7440666 Zinc (Zn\ 0.9600 J 7.60 MGIKG 041M490201 

(1) ~ de'lu.:ted conc:ertration 
(2) Muhun conc.ntration u.ed u 11;7eening Yab.J•, 
(l) No backQrall.cl vUlel wer• develop&d for Chis media, 

(4) PRGs for Sle tr••J)aHer teenarto ak:utaied based on equations and parameu~rs prnitn(ed in Sac:tion e of thi• repan 

(5) PRG1forccrnvnercial1n1Renance worker scenario W1.lcutlted baud on equations and pan.meters presented n Section 8 of this repo11 

(e) RatioN.le Codn .s«eruon Ru'l'<ln: Abo\-t' Screening Levels (ASL) 

Deletion Rnton'. Below Screaning Levels (BSL) 
Background Level11 {BKG) 

No To>:icily lntormation (Nl'X) 

Es .. riialNulrienl(EN) 

Detection 
Range at Offsction Lirnits 

Frequ.ency 

2 I 3 0.24 0.24 
2 I 3 0.24 0.24 
2 I 3 0.24 . 0.24 
3 I 3 NAV 
1 I 3 0.14 . 0.14 
3 I 3 NAV 
1 I 3 460.00 490.00 
1 I 3 460.00 - 490.00 
3 I 3 NAV 
1 I 3 13.00 - 65.00 
3 I 3 NAV 
3 I 3 NAV 
3 I 3 NAV 
1 I 3 460.00 - 490.00 
1 I 3 0.12 - 1.00 
3 I 3 NAV 
3 I 3 NAV 
3 I 3 NAV 
3 I 3 NAV 
1 I 3 0,06 0.06 
1 I 3 0.64 0.65 
3 I 3 NAV 
1 I 3 46.00 49.00 
3 I 3 NAV 
3 I 3 NAV 
3 I 3 NAV 

(2) 

Concentratton lJHd 
MEAN for Screening 

76.50 94 
13.60 18 
2.10 3 
2687 3560 
0.21 0.21 
4.3 5.6 

1700 1700 
30 30 
676 1630 

2 2 
2.03 2.6 
0.17 0.2 
1.1 1.6 
39 39 
1.1 1.1 
554 707 
5.57 7.2 
82 123 

3,36 7 
0.06 0.06 
0.91 0.91 
51 66 
21 21 
22 30.4 

2.63 3 
5.02 7.6 

DeMi\ionr; 

(3) (4) 

Bick.ground Adolescel'I! Site 
Value Trespuser PRG 

NIA 92000 
NIA 65000 
NIA 65000 
NIA 320000 
NIA 15 
NIA 22000 
NIA 1600000 
NIA 63000000 
N/A NIA 

NIA 1700000 
NIA 1600 
NIA 19000 
NIA 13000 
NIA 32000000 
NIA 2400 
NIA NIA 
NIA 400 
NIA NIA 
NIA 15000 
NIA 95 
NIA 6300 
NIA NIA 
NIA 9500000 
N/A NIA 
NIA 2200 
NIA 95000 

NIA• Not ~plicable 

NAV • Not AwUabJe 

COPC • Chemic.al at Potential Concern 

(5) 

CCfNMfol.11 Potential 
COPC Mmenance ARAIVTllC Flog 

Wcrte< PRG Soon• 

57000 c NIA NO 
41000 c NIA NO 
41000 c NIA NO 

490000 N NIA NO 

92 c NIA NO 
34000 N NIA NO 

980000 c NIA NO 
98000000 N NIA NO 

NIA NIA NO 
1100000 c NIA NO 

2500 N NIA NO 
29000 N NIA NO 
20000 N NIA NO 

49000000 N NIA NO 
1500 c NIA NO 
NIA NIA NO 
400 OSWER NO 
NIA NIA NO 

23000 N NIA NO 
2.3 N NIA NO 

9800 N NIA NO 
NIA NIA NO 

15000000 N NIA NO 

NIA NIA NO 
3400 N NIA NO 
15000 N NIA NO 

ARA.RfTBC • ~~bfe or ReMwin MCI Appropriate Reqm-elt\el'lli To Be C~lld 
OS\ft/ER • Office of Solid Wasta and Em«gem:y RHponse 
J • Estim;1.tDd Value 
C • C.rcioogenk: 
N Noncarcinoi;ieni: 

(6 

RaUon.a~ for 

c-
Dolodion or -

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
EN 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
EN 
BSL 
EN 
BSL 
BSL 
BSL 
EN 
BSL 
EN 
BSL 
BSL 



TABLE 10-14-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

SC:enario Tmehme: current and Futi.n 
Medium: Sl.rh.c1 Waier 
f)(posw-e Me~: SLl"face W..tet 
EJ<po....., Pon: Wetland 49 Slrfloe w.t ... 

(1) (1) 

Minimum MlnlJT1U'T1 Maximum Maximum Location of Maximum 
CASl>Unber Chomioal 

Concentration 
Units 

Coneentnr.tion auarner Quaifier Conc•rtralioo 

67641 Acetone 4.00 J 6.00 J UG!L 041W490301 
7429905 Alumlrun (Al) 1800.00 J 1800.00 UG!L 041W490301 
7440702 Calcium (ca) 692.00 J 4500.00 J UG!L 041W490101 
7439896 lrDfJ (Fe) 73.00 J 821.00 UG'I. 041W490301 
7439921 Lead(Pb) 3.10 3.10 UG'I. 041W490301 
7438954 Magnesium (Mg) 733.00 J 1100.00 J UG!L 041W490301 
7439965 Manganese (Mn) 1.90 J 7.40 J UG!L 041W490301 
7440097 Potassium (K) 180.00 J 180.00 UG!L 041W490101 
7440235 Soclum(Na) 6750.00 13100.00 UG'I. 041W490301 
7440622 Vanadium IV\ 2.30 J 2.30 J UG!L 041W490301 

(1) ~Ll't'I deteeted conc.-uation 

(2) liluhun concentrallon u...d IS. s.creaning value. 

(4) PRGs fot ti• lreiJPiiHer •cenarto calculaled baHd on tquations and pMimel.l!ll'S presented in Sedaon B of this report, 

(5) PRGI for eonmeri:illl rna.lntenanc• INOl"ket" scenario calculated ba1111d on equations and p.11ra"*er1 preunt•d in Se~cn B of this report. 
(6) Rationale Codes Set.ct.ion Rea"SOn: AbcNe Screening Levefs (ASL) 

Oeletlon Reason: Below SorNrW\g L'"'el< (BSl) 
Backgn>und Loven (BKG) 

No Toxicty lnformotion (ND() 

Essent!JI Nutrient (EN) 

O~ed.ion 

Frequency 

2 I 2 
1 I 2 
2 I 2 
2 I 2 
1 I 2 
2 I 2 
2 I 2 
1 I 2 
2 I 2 
2 I 2 

Rang1o of 
DetectiDn Umtts 

NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 

(2) 

Conc;1nlntion 
U.cd for Badc.grcund 

Mean 
Screening 

5.00 6 
1800.00 1800 
2596.00 4500 
447,00 821 

3.10 3,1 
916.50 1100 

4.65 7.4 
180.00 180 

9925.00 13100 
2.30 2.3 

De11ntions: NIA • Not Ai:iptieable 
NAV • Nd. Ava~able 

Vahle 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(3) 

Adolescent Site 
Trespasser PRG 

21000 
120000 

N/A 
NIA 
15 

NIA 
2400 
NIA 
NIA 
830 

COPC • Ch•mical of Polenlial Concem 

(4) 

Cormierr;i1I Potential 
MalrMen1nce ARA.RfTllC 
Worker PRG so.roe 

35000 N NIA 
250000 N NIA 

NIA NIA 
NIA N NIA 
15 TTAL 

N/A NIA 
5000 N NIA 
NIA NIA 
NIA NIA 
1800 N NIA 

ARARITBC • Applicable or R1leve1nt .and ,6'lprop0aite Requirement/ Tc Bt Corlt.ldered 
TT Al • Treatmcrll tecilniQLJe acUon lenl 
J • E>llmated Vafllo 

C • Carcinogenic 

N • Noncarci'logeoic 

(5 

RalJanaJe fcf'" 

cope Flog -o.lodioi1 Of 

Se&.ction 

NO BSL 
NO BSL 
NO EN 
NO EN 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO EN 
NO BSL 
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10.14.5.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland 49. 

10.14.6 Conclusions and Recommendations 

Wetland 49 is intermittent, and due to its location is not expected to be a significant source of 

food, water, or habitat. Therefore, as proposed in the approved RI/FS SAP Addendum 

(EnSafe, 1997), this wetland was eliminated from further risk characterization. Since no COPCs 

were identified for Wetland 49, no formal HHRA was conducted. Because no excess ecological 

or human health risks are present at Wetland 49, no further action was recommended and 

approved for this wetland. 
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10.15 WETLAND 13 

10.15.1 Site Description 
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Wetland 13 is in the northeastern quadrant of NAS Pensacola, southeast of the bilge water plant 

of the NAS Pensacola waste water treatment plant. Parsons and Pruitt described this area as a 

palustrine forested site with emergent vegetation (USEPA, 1991). The dominant vegetation in this 

area includes pines, black willow (Salix nigra), and smartweed (Polygonum sp.), with sawgrass 

(Cladiumjamaicense) in the small open water portion. Wetland 13 is seasonally saturated, and 

has only a small area of standing surface water during the wet season. 

The IR site potentially affecting Wetland 13 is Site 13 (Magazine Point Rubble Disposal Site), 

which extends along the eastern shore of Magazine Point and the former Chevalier Field 

(now the NATTC). Rubble from Site 13 is distributed along the eastern side of Wetland 13. The 

proximity of the bilge water plant may also have been a concern for this wetland. 

10.15.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-15-1 denotes 

the Phase IIA Wetland 13 sampling location. 

Sediment 

Seventeen metals were detected in the single Wetland 13 sediment sample. No metals exceeded 

a sediment benchmark level at Wetland 13. Pesticides detected in Wetland 13 sediment included 

4,4'-DDE, 4,4'-DDT and dieldrin. 4,4'-DDE (1.9 ppb) and 4,4'-DDT (1.4 ppb) were below their 

basewide levels (40 ppb and 20 ppb). Basewide levels are described in Section 6. 

Dieldrin (0.3 ppb) was also below its benchmark level (0.72 ppb). No PCBs were detected in 

Wetland 13 sediment. Three SVOCs were detected in Wetland 13 sediment, including 

fluoranthene, di-n-butylphthalate, and bis(2-ethylhexyl)phthalate. SVOC detections were below 

sediment benchmark levels. No VOCs were detected in the Wetland 13 sediment sample. 
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Table 10-15-1 shows the Wetland 13 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-15-2, which 

presents only the parameters with sediment benchmark levels, compares detected concentrations 

at each sample location to sediment benchmark levels, and lists calculated HQs for each parameter. 

The HQs will be further discussed in the ecological risk section (Section 10.15.4). 

Surface Water 

Twenty-one metals were detected in the single Wetland 13 surface water sample. Aluminum 

(145,000 ppb), beryllium (4.4 ppb), cadmium (9.8 ppb), chromium (225 ppb), copper (142 ppb), 

iron (36,200 ppb), lead (1,220 ppb), mercury (1.3 ppb), selenium (13.6 ppb), and zinc (536 ppb) 

exceeded appropriate surface water quality criteria. However, the surface water sample was 

highly turbid (greater than 1,000 NTU). No organic constituents were detected in Wetland 13 

surface water. 

Table 10-15-3 shows the Wetland 13 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-15-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only parameters with water quality criteria are listed in 

Table 10-15-4. The HQs will be further discussed in the ecological risk section (Section 10.15.4). 

10.15.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and surface 

water/sediment transport from the wetland. 
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Parameter 

lnorganics (mg/kg) 

Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Calcium (Ca) 

Chromium (Cr) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

SVOCs (µg/kg) 

Di-n-butylphthalate 

Fluoranlhene 

bis(2-Etbylhexyl)phthala!e (BEHP) 

Nole: 

Table 10-15-1 
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Phase IIA Detected Concentrations in Welland 13 Sediments 

Frequency or Range or Detected Average Detected 
Detection Concentrations Concentration 

l/l 1590 1590 

I/ I 0.15 0.15 

l/l 0.14 0.14 

111 0.88 0.88 

1/1 0.11 O.ll 

I/ I 327 327 

1/1 4 4 

Iii 1.2 1.2 

l/l 229 229 

11 I 9.2 9.2 

1/ l 187 187 

Ill 0.85 0.85 

1/1 50.6 50.6 

1/1 0.41 0.41 

1/1 290 290 

Iii 7.5 7.5 

111 1.7 l.7 

111 l.9 l.9 

111 1.4 l.4 

1/1 0.3 0.3 

1/ l 26 26 

1/1 29 29 

1/1 31 

All results are in micrograms per kilogram (µg/kg) or parts per billion, except for metals which are in milligrams per kilogram (mg/kg) or parts 
per million (ppm). 
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Table 10-15-2 

Wetland 13 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Detected 
Location Parameter Concentration 

041 M130101 
4,4'-DDE (UG/KG) 1.9 J 

4,4'-DDT (UG/KG) 1.4 J 

Antimony (MG/KG) 0.15 J 

Arsenic (MG/KG) 0.14 J 

bis(2-Ethylhexyl)phthalate (BEHP) (UG/KG) 31 J 
Chromium (MG/KG) 4 

Copper (MG/KG) 1.2 J 
Dieldrin (UG/KG) 0.3 J 
Fluoranthene (UG/KG) 29 J 

Lead (MG/KG) 9.2 J 

Zinc (MG/KG) 1.7 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

2.07 0.92 

1.19 1.18 

12 0.01 

7.24 0.02 

182 0.17 

52.3 0.08 

18.7 0.06 

0.72 0.42 

113 0.26 

30.2 0.30 

124 0.01 

SBV 
Reference 

b 

b 

a 

ab 

b 

ab 

ab 

b 

b 

ab 

ab 



Table 10-15-3 
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Phase IIA Detected Concentrations in Wetland 13 Surface Water 

Parameter 

Inorganics (µg/L) 

Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Note: 

Frequency of 
Detection 

1/1 

111 

111 

111 

111 

1/1 

111 

111 

1/1 

111 

' 111 

1/1 

111 

l/ 1 

111 

1/1 

1/1 

l/ 1 

111 

111 

1/1 

All results are in micrograms per liter {µg/L) or pans per billion (ppb). 
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Range of Detected 
Concentrations 

145000 

2.8 

26.6 

95.4 

4.4 

9.8 

47500 

225 

7.8 

142 

36200 

1220 

37100 

150 

1.3 

47.2 

16600 

13.6 

199000 

324 

536 

Average Detected 
Concentration 

145000 

2.8 

26.6 

95.4 

4.4 

9.8 

47500 

225 

7.8 

142 

36200 

1220 

37100 

150 

1.3 

47.2 

16600 

13.6 

199000 

324 

536 



Table 10-15-4 (1) 

Wetland 13 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W130101 Freshwater 
Aluminum UG/L 145,000.0 87.0 1,666.66667 

Antimony UG/L 2.8 160.0 0.0175 

Arsenic UG/L 26.6 50.0 0.532 

Beryllium UG/L 4.4 0.13 33.84616 

Cadmium UG/L 9.8 0.774 12.6615 

Chromium UG/L 225.0 11.0 20.45455 

Copper UG/L 142.0 7.8 18.20513 

Iron UG/L 36,200.0 1,000.0 36.2 

Lead UG/L 1,220.0 1.71 713.45028 

Mercury UG/L 1.3 0.012 108.33333 

Nickel UG/L 47.2 104.0 0.45385 

Selenium UG/L 13.6 5.0 2.72 

Zinc UG/L 536.0 70.2 7.63533 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

a 

a 

b 

b 

ab 

ab 

ab 

ab 

ab 

ab 

ab 

ab 

ab 
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Sediment transport and storm water runoff data are lacking, thus the evaluation is qualitative in 

nature. The method of evaluation of the leaching from sediment to surface water was presented 

in Section 9. Table 10-15-5 presents those contaminants present in sediment above 

sediment benchmark levels and their calculated SSLs. Contaminants present in surface water 

above water quality criteria are presented in Table 10-15-4. 

Parameter 

Organics (ppb) 

4,4'-DDT 

Notes: 

Table 10-15-5 
Calculated Sediment Screening Values for Wetland 13 

USEPA or FDEP 
Surface Water 

Standard 

0.001 a,b 

Kd 

3.61E+04 

SSL 
DF = 100 

3,610 

Kd for organics calculated using foe of 0.0138 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

1.4 

Leaching 
Potential 
DF = 100 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); 
Texas Risk Reduction Program Concept Document 2, Volume I, Appendix VII, 1996 (third preference); TERRA Model, 
Oak Ridge National Laboratory, 1984 (fourth preference - primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (1996). 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 13 through this pathway: 

• Potential storm water runoff and sediment entrainment from Sites 13, 32, 33, and 35, and 

from the bilge water plant and northern portions of former Chevalier Field (now the 

NATTC). 
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The presence of a single sediment contaminant above sediment benchmark levels 

(see Table 10-15-5) validates the sediment transport pathway (albeit not greatly significant) and 

by inference the surface water pathway. Additionally, ten inorganics were present in surface water 

above water quality criteria, further validating the pathway. As previously stated, the 

surface water sample was highly turbid which may have contributed to the number of inorganic 

exceedances. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, there are no known sources that would contribute contamination 

to Wetland 13 through this pathway. Therefore, the pathway is considered invalid. 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of wetland, along with landform analysis, indicates that wetland is self-enclosed 

and not in direct contact with an exterior stress. Surface water movement and sediment transport 

can therefore be considered to be stable and subject only to surface water influx during rain events. 

Sediment Leaching to Surface Water Pathway 

One pesticide exceeded its sediment benchmark level, but did not exceed its SSL nor its basewide 

level. Additionally, those parameters above water quality criteria in surface water were not above 

benchmark levels (which are lower values than SSLs) in sediment. The source for these 

contaminants may be related to the surface water pathway, undetermined groundwater discharge 

source, or high turbidity. The sediment leaching pathway is considered invalid for this wetland, 

and sediment contamination is not expected to partition to surface water. 

Transport from the Wetland 

Surface water and sediment movement can be expected to be stable and remain within the wetland. 
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10.15.4 Ecological Risk Assessment 
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HQs for the single Wetland 13 sediment sample are presented in Table 10-15-2. Phase IIA 

sediment sample results compared to the appropriate sediment benchmark levels revealed a 

HQ above 1for4,4'-DDT (1.18). No other sediment detections had a HQ greater than 1. As 

noted in the nature and extent discussion, the concentrations of 4,4'-DDE and 4,4-DDT in the 

single Wetland 13 sediment sample were below the basewide levels. Phase IIA surface water 

results revealed HQs greater than 1 for aluminum (1,666.67), beryllium (33.85), 

cadmium (12.66), chromium (20.45), copper (18.21), iron (36.2), lead (713.45), 

mercury (108.33), selenium (2.72), and zinc (7.64). However, as noted in the nature and extent 

discussion, the HQ exceedances in the Wetland 13 surface water sample may be attributable to this 

sample's high turbidity. HQs greater than 1 indicate a potential for excess risk. 

Wetland 13 is classified as a blue-coded wetland (E/A&H, 1995a). Contaminants detected in the 

blue-coded wetlands were isolated and were generally below benchmark or reference values. In 

addition, contaminant exceedances did not appear to be related to IR sites. Therefore, the 

blue-coded wetlands were not studied further in Phase IIB/III. Color-codes, groupings and 

rationale for classification are described in Section 7. 

10.15.5 Human Health Risk Assessment 

10.15.5.1 Samples Included 

Sediment 

041M130101 

Surface Water 

041W130101 
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10.15.5.2 Current and Future Land Use 

Wetland 13 lies in a wooded zone north of the NATTC at NAS Pensacola, at the southern end of 

Magazine Point. Wetland 13 is east of the bilge water plant of the waste water treatment plant. 

Wetland 12 is west. The Magazine Point area is posted as a restricted location that is patrolled 

by base police. Routine grounds maintenance activities are periodically performed near 

Wetland 13 to control weeds and brush. There is no recreational use of this area. Unlikely uses 

could include occasional trespassing or use by children who find the area attractive. More than 

50% of the sediment at Wetland 13 is exposed for most of the year, so assuming 

sediment exposure would be similar to soil exposure. Dermal contact could be a significant 

exposure pathway and was included in this HHRA; however, game fish habitat is limited, so 

fishing would not be expected. The adolescent trespasser scenario was considered to be 

conservatively representative of potential receptor populations for Wetland 13. 

10.15.5.3 Fish COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.15.5.4 Sediment COPCs Identified 

As shown in Table 10-15-6, no sediment COPCs were identified. 

10.15.5.5 Surface Water COPCs Identified 

As shown in Table 10-15-7, the following chemical was identified as a COPC: 

• Aluminum 

• Arsenic 

• Lead 
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TABLE 10-15-6 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
NAS PENSACOLA SITE 41 

l~c.ruITTo T1rn&lrnnm Currm and FLA:ure 

I 
M~um 5eo1'!14111. 
EllPO&.n• M8'<JllXTI Stl!lmflfll 
El>{IO$'J$ PO!rtl W..UunCI 13 s .. Ol"lllfll 

(1) (1) 

Minimum Mlllimum Mu:imwn Maximum CASNumber Chemical 
Concentration Qualifier Concflntrati<ln Ouillifier 

72559 4.4'-DDE Uruuu J i.~uuu J 
50293 4,4'-DDT 1.4000 J 14000 

7429905 Aluminum (Al) 1590 0000 1590 0000 
7440360 Antimony(S~) 0.1500 J 0.1500 J 
7440382 .AJ'senic (As) 0.1400 J 0.1400 J 
7440393 Banum(B•) 0.8800 J 0.8800 J 
7440417 Bery\lium(Be) 0.1100 J 0.1100 J 
117817 bis(2-Elhylhexyl)phlhalate (BEHP) 31.0000 J 31.0000 

7440702 Calcium {Ca) 327.0000 J 327 0000 J 
7440473 Chromnn1 (Cr) 4.0000 4.0000 
7440508 Copper(Cu) 1.2000 J 1.2000 J 

60571 Diekkin 0.3000 J 0.3000 J 
84742 Di-rl-butylphlhalale 260000 J 26.0000 J 
206440 Fluoranlhene 29.0000 J 29.0000 

7439896 Iron (Fe) 229 0000 229.0000 
7439921 Lead (Pb) 9.2000 J 92000 J 
7439954 Magnesium (Mg) 1870000 J 187.0000 J 
7439965 Ma11!1anese (Mn) 0.8500 j 0.8500 j 

7440097 Potassium (K) 50.6000 j 50.6000 J 
7782492 Selenium (S•) 04100 j 0.4100 J 
7440235 Sodium(No) 290.0000 J 290 0000 J 
7440622 Vonedium(V) 7.5000 7.5000 
7440666 Zmc IZn\ 1.7000 1.7000 

(1) Mllimumlmu:imum detected conuntration 

{2) Maximum concentration uud H scretning Vilw. 

{3) Background ccncentattoM were not calculattd for Uws med.la. 

(4) PR Gs for site trHpuser scen;mo c:alctbted ~sed on equations <1nd parameters pren.nted in Se~on B of tnls report. 

(S) RH)denliiil soil RBCs presented in Region Ill Risk-Based Concentration Tables (USEPA, 1998). 

(0} R1lionale Codes Se:lection Re.non: AbO\le Screening L•ve)t; (ASL) 

Deletion R&ucn: Below ScreeMg Leven {BSL) 

llae~d Level• (BKG) 

No Toxicity Information (NTX} 

Esnntial Nutrient (EN) 

l~:::i Location of 
Units Maximum 

Concentration 

I 1 
UG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 

MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
UG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 

MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
UG/KG 041M130101 1 I 1 

UG/KG 041M130101 1 I 1 
UG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 
MG/KG 041M130101 1 I 1 

(1) 

Concentration Used 
MEAN 

for Screening 

l.~ 1.90 
1.40 1.40 

1590.00 1590.00 

0.15 0.15 
0.14 0.14 
0.88 0.88 

0.11 0.11 

31.00 31.00 
327.00 327.00 

4.00 4.00 
1.20 1.20 
0.30 0.30 
26.00 26.00 
29.00 29.00 

229.00 229.00 
9.20 9.20 

187.00 187.00 

0.85 0.85 
50.60 50.60 
0.41 0.41 

290.00 290.00 
7.50 7.50 
1.70 1.70 

(3) (4) 

Bai:.kgrourid Adolescent Sitt 
v .... Trespusl'fPR.G 

NIA 
NJA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

N/A 
NIA 
NIA 
NIA 
NIA 

NIA • Nat AjlpK.ble 

NAV • Not Available 

65000 
65000 

320000 
130 

15 
22111 

632 
1579330 

NIA 

1600 
13000 
1400 

32000000 
13000000 

NIA 
400 
NIA 

15000 
NIA 

1600 
NIA 

2200 
95000 

COPC • Chemical of Potential Concern 

(5) 

Potenhal 
Re$1dential Soil COPC 

ARARITBC 
RSC 

Source 
Flog 

1900 c NIA NO 
1900 c NIA NO 
7800 N NIA NO 

3.1 N NIA NO 
0.43 c NIA NO 
550 N NIA NO 

16 N NIA NO 

46000 c NIA NO 
NIA NIA NO 

23 N NIA NO 

310 N NIA NO 
40 c NIA NO 

780000 N NIA NO 
310000 N NIA NO 

NIA NIA NO 
400 N OSWER NO 
NIA NIA NO 

1100 N NIA NO 
N/A NIA NO 
39 N NIA NO 

NIA NIA NO 
55 N NIA NO 

2300 N NIA NO 

ARARITBC • Appkable or Rele..-eant and Appropriate Requlr11:mentl To Be Con'Sidered 

OSWER • Oftit"e of Soli.d Waste and Emergency Response 

J • E•timited V&h.1• 
C • Carcllogenk: 

N Noncir,inogenic 

(6 

Rat.ion:llll for 
Conli1.mi11:1nt 
Detection or 

Selection 

BSL 
BSL 
BSL 
BSL 

BSL 
BSL 

BSL 
BSL 
EN 

BSL 
BSL 
BSL 

BSL 
BSL 
EN 
BSL 

EN 
BSL 
EN 

BSL 
EN 

BSL 
BSL 



Scenario Timeftame: Curren! and Future 
Medium: Surface Water 
ExposUfe Mediurn: Suri•U! Water 
Expo1ute Poi11t: Welland 1 J Sur1ace Waler 

(1 

TABLE 10-15-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

(1) (2) 

Detection Concentration 

(J) (4) 

Adolescent 
PDtential 

Minimum Minimum Mainnum Maximum ~"'::=·I Range of Backgrounct Site 
CASNumbe< Chemical Units Mean IJ111td for Tap Water RBC ARAR/TBC COPC Flag 

Concentration Qualifier Conaonlration Qualifier Concenlr Fte11uency Detection L.unrtB Value Tregpas.ser 

7429905 Aluminum {Al) 145000.000 1450w.vuuv UGIL 

7440360 Antimony (Sb) 2.800 J 2 8000 J UGIL 

7440382 Arsenic (As) 26.600 26 6000 UGIL 

7440393 Barium (Ba) 95.400 J 95.4000 J UG/L 

7440417 Beryllium (Bo) 4.400 J 4.4000 J UG/l 

7440439 Cadmium (Cd) 9.800 9.6000 UGIL 
7440702 Calcium (Ca) 47500.000 47500.0000 UG/L 

7440473 Chromium (Cr) 225.000 2250000 UGIL 

7440484 Cabalt{Ca) 7.600 J 7.8000 J UGIL 

7440508 Copper(Cu) 142.000 142 0000 UGIL 

7439691.l Iron (Fe) 36200.000 36200 0000 UGIL 

7439921 Lead(Pb) 1220 000 1220.0000 UG/L 

7439954 Magnesium (Mg) 37100.000 37100.0000 UG/L 

7439965 Manganese (Mn) 150.000 150.0000 UGIL 
7A39976 Mercury (Hg) 1.300 1.3000 UGIL 

7440020 Nic:kel(Ni) 47.200 47 2000 UG/L 
7440097 Potassium (K) 16600.000 16600.0000 UG/L 
7762492 Selenium (Se) 13.600 131l000 UGIL 
7440235 Sadium(Na) 199000.000 199000.0000 UGIL 
7440622 Vanadium (V) 324.000 324.0000 UG/L 
7440006 Zinc(Zn) 536.000 536.0000 UGIL 

(1) Minimum/maximum detectect conC!'nlnltion 

(2) Maxim1.un concentration Ll&ed •• 1cree™ng value. 

(J) PRGt. for 1doAea.cent ad.II frupasser scenario cak:ulaled o&Jng equations and parameters presented. Nl Seciiaflo 8 or this repon. 

(-4) Tap wa't81 RBC1 prn•nled in Region Ill Riak:-Baaed Concentration Tables, (USEPA, 1998). 

{5) Rationale Code1 Selection R.arKm' Above Screel'IP'ig LwelB {ASL) 

Delefoo Rea1on: Below Screening levels {SSL} 

Baciq;lround Levels (BKG} 

EHenclal Nutrient {EN} 

No To1;1.c;.ity lnfQrrnation (NTX) 

U4 IVY!30101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I , NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

041W130101 1 I 1 NAV 

i 14:>\IW.00 
2.CO 

26.60 
95.40 
4.40 

9.60 
47500.00 

225.00 
7.60 

142.00 

36200.00 
1220.00 

37100.00 
150.00 
1.30 

47.20 
16600.00 

13.60 
199000.00 

324.00 
53600 

Definitlona' 

Screening 

14'>WV 

28 
26.6 
95.4 

4.4 
9.6 

47500 

225 
7.6 
142 

36200 
1220 

37100 

150 
1.3 

47.2 
16600 
13 6 

199000 
324 
536 

N/A"' Not AiJplicable 

NAV •Not AvBilatJle 

PRG 

NIA 120000 
NIA 48 
NIA 5.6 
N/A 6300 
NIA 240 

NIA 60 
NIA NIA 

NIA 360 
NIA 7100 
NIA 4800 

NIA N/A 

NIA 15 
NIA NIA 

NIA 2400 
NIA 36 
N/A 2400 
NIA NIA 

NIA 600 
NIA NIA 

NIA 830 
NIA 36000 

COPC •Chemical of Potential Concern 

Source 

3700 N NIA 

1.5 N NIA 

0.045 c NIA 

260 N NIA 

7.3 c NIA 

1.8 N NIA 

NIA NIA 

11 N NIA 

220 N NIA 

150 N NIA 

NIA N/A 

15 N TTAL 

NIA NIA 

73 N N/A 

1.1 N NIA 

73 N NIA 

NIA N/A 

18 N NIA 

NIA NIA 

26 N NIA 

1100 N NIA 

ARAAABC.., A.ppl~blc or Rel4Ye1nt t1tuj App(opiate R"quirementf To Be Conaidare<I 

TTAL • Trealment technique action level 

J • E1t.im11ted Velue 

C • c;;areiriogenie 

N • Noncart;1n0Qenic 

YES 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

(5) 

Ratiooele for 
Contaminant 
Detection Q{ 

Selection 

ASL 

BSL 

ASL 

BSL 

BSL 

BSL 

EN 

BSL 

BSL 

BSL 

EN 

ASL 

EN 

BSL 

BSL 

BSL 

EN 

BSL 

EN 

BSL 

BSL 



10.15.5.6 Risk Characterization 
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As shown in Table 10-15-8, arsenic is the only contributor to surface water risk estimates. The 

cumulative risk estimated for this wetland is 2.4E-6. The HI shown in Table 10-15-9 was 

estimated to be 0.19. Arsenic was identified as a surface water COC water based on its 

contribution to the cumulative risk estimate for this wetland. Table 10-15-10 summarizes 

cancer risk estimates and noncancer hazard estimates for this wetland. Although exposure would 

likely be acute or subchronic, these hazard estimates were developed for completeness, and RGOs 

were developed below. 

Lead Risk Characterization 

A conservative exposure scenario was developed to assess the significance of the surface water 

concentration of lead at Wetland 13. This scenario involves a child (age 6 to 7) who accompanies 

an older sibling to the wetland one day a week for a year. Exposure to Wetland 13 surface water 

was addressed as an additional exposure relative to typical exposures encountered at the 

child's home. This additional exposure was presented as an "alternate" source within the 

constructs of the Lead Model. The standard default assumptions in the Lead Model were kept to 

simulate background lead exposures. This was done to provide a conservative estimate of daily 

intake from sources unrelated to Wetland 13. 

The assumption was made that this child would incidentally ingest 0.05 liters of surface water 

during each visit. Within the Lead Model, an alternate source was entered to account for this 

exposure as previously discussed. The bioavailability of lead ingested from the alternate source 

(Wetland 13 surface water) was equal to that of drinking water lead ingested from the 

standard residential default source. Assuming incidental ingestion of 0.05 liters of surface water 

once per week with a lead concentration of 1220 µg/L, the annual alternate source exposure was 

estimated to be 8.69 µg lead/day. Table 10-15-11 presents the lead model output for a child 6 to 

7 years old under these exposure conditions. 

10-15-15 



::;cenano: 1 imerrame: 1.,;urrent ano t-uture 
Medium: Surface water 
Exposure Medium: Surface water 
Exposure Point: Wetland 13 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Ingestion Arsenic 266 

Dermal Arsenic 0.0266 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

M = Medium-specific EPC selected for risk calculation. 

TABLE 10-15··8 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Medium Route EPC Hazard Intake Intake 

EPC Units Value Calculation (Cancer) (Cancer) Units 

MG/L N/A M 1.60E-06 mg/kg-day 

MG/L NIA M 3.30E-10 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units Cancer Risk 

1.5 (mg/kg-dayf 1 2.40E-06 

7.5 (mg/kg-dayf 1 2.48E-09 

Total Risk~ 



scenano: Timeframe: current and Future 
~edium: Surface Water 

Exposure 
Route 

Ingestion 

iDermal 

~xposure Medium: Surface Water 
Exposure Point: Welland 13 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Chemical of Potential 
Concern 

Arsenic 
Aluminum 

Arsenic 
Aluminum 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

Medium 
EPC Value 

0.0266 
145 

0.0266 
145 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 
MG/L 

MG/L 
MG/L 

TABLE 10-15-9 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 

N/A M 1.10E-05 mg/kg-day 

NIA M 5.97E-02 mg/kg-day 

M 2.28E-06 mg/kg-day 
M 1.20E-02 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

3.00E-04 mg/kg-day 0.037 
1.00E+OO mg/kg-day 0.060 

6.00E-05 mg/kg-day 0.038 

2.00E-01 mg/kg-day 0.060 

Total Hazard Index I 0.194 I 



Medium Exposure Medium 

Surface Water Surface Water 

Exposure 
Point 

Wetland 13 Arsenic 

Chemical 

(Total) 

TABLE 10-15-10 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

Carcinogenic Risk 

Ingestion Dermal Contact Total 

2.40E-06 2.48E-09 2.40E-06 

1--~~~~--i~~~~~-1-~~~~~~ 

2.40E-06 2.48E-09 2.40E-06 

Chemical 

Arsenic 

Aluminum 

Total Risk Across All Wetlands 

Nan-carcinogenic Hazard Quotient 

Primary Target Organ 

skin 

gastrointestinal tract 

(Total) 

Ingestion 

0.037 

0.060 

0.10 

Total Hazard Index Across All Wetlands 



Table 10-15-11 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland 13 
Pensacola, Florida 

AIR CONCENTRATION: 0.100 µg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Time Outdoors Vent. Rate 
Age (hr) (m3/dayl 

0-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 µg Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL& DUST: 
Soil: constant co nc. 
Dust: constant cone. 

Soil 
Age Cug Pb/gl 

0-1 200.0 
1-2 200.0 
2-3 200.0 
3-4 200.0 
4-5 200.0 
5-6 200.0 
6-7 200.0 

House Dust 
(ugPb/gl 

200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

Alternative Source Intake: Wetland 13 surface water 
6-7: 8.69 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Level Total Uptake 
XEAR (ugldLl (ug/davl 

0.5-1 4. l 7.60 
1-2 4.5 10.93 
2-3 4.2 11.44 
3-4 4.0 11.48 
4-5 3.4 9.65 
5-6 3.0 9.39 
6-7 34 10 35 

Lung Abs. 
(%) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Soil+ Dust 
Uptake 
(ug/day 

4.68 
7.36 
7.44 
7.53 
5.69 
5.16 
4.81 

10-15-19 

Diet 
Uptake 
(uglday 

2.54 
2.63 
2.98 
2.90 
2.85 
3.03 
3.30 
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Water Alt. Source 
Uptake Uptake Air Uptake 
(ugldayl (u&fdayl (ugldayl 

0.37 0.00 0.02 
0.91 0.00 O.Q3 
0.96 0.00 0.06 
0.99 0.00 0.07 
1.04 0.00 0.07 
l.11 0.00 0.09 
l.l l 4.09 0.09 
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Figure 10-15-2 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

3.4 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.97%. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, the surface water 

lead concentration found at Wetland 13 would not require specific action under the 

hypothetical exposure scenario. 

10.15.5.7 Remedial Goal Options 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was the only COC identified at this 

wetland. Because arsenic was identified as a COC for surface water based only on cancer risk 

estimates and not based on hazard index estimates, only risk based RGOs were developed. 

An exposure point concentration of 0.0266 mg/L for arsenic resulted in a cancer risk estimate of 

2.4E-6 for the adolescent trespasser, as shown in Table 10-15-8 for surface water. Using a 

linear ratio, 0.011 mg/L would correspond with a cancer hazard of lE-6. Therefore, 0.11 mg/L 

and 1.1 mg/L represent cancer hazards of lE-5 and lE-4, respectively. 

10.15.6 Conclusions and Recommendations 

Wetland 13 is classified as a blue-coded wetland, where contaminants were mostly isolated, 

generally below benchmark or reference values, and did not appear to be related to IR sites. The 

blue-coded wetlands were not studied further in Phase IIB/III. 

The HHRA identified no sediment or fish tissue COPCs at Wetland 13. Aluminum, arsenic, and 

lead were identified as surface water COPCs. Arsenic was considered the only contributor to risk 
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Figure 10-15-2 
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for the surface water pathway at Wetland 13. Under USEPA guidelines, surface water 

lead concentrations at Wetland 13 would not require specific action under the hypothetical 

exposure scenario. Under an adolescent trespasser scenario, the surface water EPC of 

0.0266 mg/L for arsenic resulted in a risk estimate of 2.4E-6. Linear ratio analyses reveals that 

a target risk of lE-6 results from an EPC of 0.011 mg/L, with EPCs of 0.11 mg/Land 1.1 mg/L 

representing target risks of lE-5 and lE-4, respectively. 

Because of the limited overall ecological risk at Wetland 13, the restricted access to the area, and 

the limited potential for surface water ingestion by adolescent trespassers, no further action is 

recommended for Wetland 13. 
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10.16 WETLAND 17 

10.16.1 Site Description 
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Wetland 17 is in the northern portion of the base, near Site 1, on the eastern shore of 

Redoubt Bayou. Parsons and Pruitt described this area as an estuarine system with 

emergent vegetation (USEPA, 1991). This wetland is roughly one-half acre in size and is 

dominated with black needlebush (Juncus roemerianus). It is tidally influenced and contains 

standing water during high and low tides. There is no stream or surface drainage feature 

contributing runoff to Wetland 17. 

The IR site potentially affecting Wetland 17 is Site 1 (Sanitary Landfill), which was used from the 

mid-1950s until 1976 as the predominant disposal site for all solid wastes generated on the base. 

10.16.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-16-1 denotes 

Phase IIA Wetland 17 sampling locations. 

Sediment 

Sixteen metals were detected in the Wetland 17 sediment samples. No metals exceeded a sediment 

benchmark level at Wetland 17. Pesticides detected in Wetland 17 sediment included 4,4'-DDD, 

4,4'-DDE and gamma-BHC. The4,4'-DDT and its metabolite were below basewide levels, which 

are described in Section 6. Gamma-BHC exceeded its sediment benchmark level (0.32 ppb) at 

sample location 1703 (0.51 ppb). The PCB, Aroclor-1260 was detected at all three sample 

locations below its benchmark level (21.6 ppb). One SVOC, bis(2-ethylhexyl)phthalate, was 

detected above its benchmark level (182 ppb) at sample location 1702 (2,300 ppb). Chlorobenzene 

was the only VOC detected in Wetland 17 sediment samples. 
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Table 10-16-1 shows the Wetland 17 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-16-2, which lists 

only the parameters with benchmark levels, compares detected concentrations at each sample 

location to sediment benchmark levels, and lists calculated HQs for each parameter. The HQs will 

be further discussed in the ecological risk section (Section 10.16.4). 

Surface Water 

Ten metals were detected in the single Wetland 17 surface water sample, and thallium (16.3 ppb) 

was the only metal to exceed its surface water quality criteria (6.3 ppb). Methylene chloride, a 

common laboratory contaminant, was detected below its surface water quality criteria. 

Table 10-16-3 shows the Wetland 17 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-16-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the parameters with water quality criteria are presented 

in Table 10-16-4. The HQs will be further discussed in the ecological risk section 

(Section 10.6.4). 

10.16.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water I sediment transport from the wetland. Sediment transport and stormwater runoff data 

are lacking, thus the evaluation is qualitative in nature. The method of evaluation of the leaching 

from sediment to surface water was presented in Section 9. Table 10-16-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SSLs. 

Contaminants present in surface water above water quality criteria are presented in Table 10-16-4. 

10-16-2 



t 

• 
0 

0 30 

::J 
0 
> co 
al 
+"' ..c 
::J 
0 

"'C 
Q) 

a: 

Sediment Sample Location 

Surface Water Sample Collected 

Approximate Wetland Boundary 

Scale in Feet 

60 120 180 

0 

NAS Pensacola 
Site 41 - NAS Pensacola Wetlands 
Remedial Investigation 

FIGURE 10-16·1 
PHASE llA WETLAND 17 
SAMPLING LOCATIONS 

240 
-di 



Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Arsenic (As) 

Barium (Ba) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper(Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Potassium (K) 

Sodium (Na) 

Thallium (Tl) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

Aroclor-1260 

Gamma-BHC (Lindane) 

SVOCs (µglkg) 

bis(2-Ethylhexyl)phthalate (BEHP) 

voes(µ k 

Otlorobenzene 

Note: 

Table 10-16-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland 17 Sediments 

Frequency of 
Detection 

313 

313 

313 

313 

3/3 

2/3 

313 

3/3 

3/3 

3/3 

3/3 

313 

3/3 

113 

3/3 

313 

113 

113 

313 

2/3 

113 

1/3 

Range of Detected 
Concentrations 

438 - 842 

0.27 0.58 

0.48 - 0.73 

57.5 - 129 

2.1 - 3.6 

0.14-0.17 

0.75 - 1.3 

467 - 1190 

2;2 - 3.4 

114-320 

0.8 - 2.4 

39.1-119 

2.75 - 1350 

0.31 

l.4-2.l 

1.8 4.2 

0.23 

0.3 

0.7 - 2.8 

0.2 0.51 

2300 

2 

Average Detected 
Concentration 

598.67 

0.40 

0.57 

87.57 

2.9 

0.16 

794.67 

2.6 

198 

1.63 

72.67 

712.67 

0.31 

1.7 

2.8 

0.23 

0.3 

1.46 

0.36 

2300 

2 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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T.able 1G-16-2 

Welland 17 
Phase llA Se(liment Concen!tatlons Compared to Benchmark Levels 

Sarnplo Oetectod 
L~cation Parameter Coneen1tatlon 

041M170101 
4,4'-DDD (UGIKG) 0.2'3, . J 

4,4'·DDEr· (UG/KG) Q3 
Aroelor-1260 (UG/KG) 26 
Arseni<: (MG/KG) a SR ,I 

Chroml"m (MG/KG) 2.1 

Copper (MG/KG) 0.87 J 

Lead (MG/KG) 2.2 

Zinc (MG/KG') 2.A 

04'1M170301 
A1oolor·1Z60 (UO~G) 0,7 J_ 

Arsenic (MG/KG) 0.2-7 " 
Chromium (MG/XG) ;ie 

Copper (MGMO» I 3 ,J 

gamma-BHC (LiMane1 (llG/K,G) Q_5.1 

Lead (MG/KG) 3,4 
Zlno. (MG/KO) 4.~ 

Notes: 
(~) USEFIA Stte•nin9 Concentlatlon for Sediment- EPA'SSVs 
lb) FDi:'P Sediment Qualdy, Assessment Guld•line• : FDEP S'QAG.s 
Sonle Qr the numbers. iry ttl~ table m~y vary because of rou!l.dina,. 
B~•ew1de 'level• (detailed rn Section 6) for ODT and ii$ metabolites 
Basewide level for !l,4'·DDE is 40 ppb'. 
Ba•awide level !or 4,4'-flfJO l• 50 ppb. 
Bnewide level for ~.4\QQ'f i• 20 ppb. 

Sed1rnent 
Benchmark Value, 

(581() HO 

l 22 0.19 
207 0 14 
2 1:6 D'.13 
7.24 DOB 
£2.3 0.04 
111'.7 0 (\5 

30.2 0.07 
124 0,02 

.::1 ,t 0,03 
7rll 0.04 
52.J; 0;01 

16.,7 O.o7 
ll.3i 1.5l!. 
30,2 a.11 

1~4 OQ3 

seli 
R~tcronce 

b 

b 

b 

a 1>. 
a tr 
a b 
ab 

a .b 

lJ 

~·b 

a'b· 

•b 
b 

a .b 

~b 



Table 10-16-3 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 3/, 2000 

Phase ITA Detected Concentrations in Wetland 17 Surface Water 

Parameter 

Inorganics (µg/L) 

Arsenic (As) 

Barium (Ba) 

Calcium (Ca) 

Iron (Fe) 

Magnesium (Mg) 

Manganese (Mn) 

Potassium (K) 

Sodium (Na) 

Thallium (fl) 

Zinc (Zn) 

voes(µ /L) 

Methylene chloride 

Note: 

Frequency of 
Detection 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

II 1 

1/1 

111 

1/1 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

Transport into the Wetland 

Swface Water/Sediment Pathway 

Range of Detected 
Concentrations 

2.2 

10.6 

106000 

263 

356000 

7.4 

109000 

3040000 

16.3 

4.7 

38 

Average Detected 
Concentration 

2.2 

10.6 

106000 

263 

356000 

7.4 

109000 

3040000 

16;3 

4.7 

38 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 17 through this pathway: 

• Potential storm water runoff and sediment entrainment from the Site 1. Additionally, there 

is a direct surface water connection with Bayou Grande, and backflushing of surface water 

will occur during periods of high tides and storm surge. 
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Table 10-16-4 (1) 

Wetland 17 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W170101 Saltwater 
Arsenic UG/L 2.2 36.0 0.06111 

Iron UG/L 263.0 300.0 0.87667 

Thallium UG/L 16.3 6.3 2.5873 

Zinc UG/L 4.7 86.0 0.05465 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

a 

b 

b 

ab 



Table 10-16-5 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Calculated Sediment Screening Values for Wetland 17 

Parameter 

Organics 

GammaBHC 

Bis(2-ethylhexyl)phthalate 

Notes: 

USEPA or FDEP 
Surface Water 

Standard 

(ppb) 

0.16 •. b 

NA 

SSL 
Kd DF = 100 

(ppb) 

0.299 6.92 

4.22E+03 NA 

Kd for organics calculated using foe of 0.0028 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potential 

Detected DF 100 

(ppb) 

0.51 NO 

2,300 NA 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 
1984 (fourth preference - primary reference for inorganics). 
Kd nonnalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Saltwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class II Water Quality Criteria (1996). 

The presence of sediment contaminants above sediment benchmark levels (see Table 10-16-5) 

validates the sediment transport pathway, and by inference the surface water pathway. Thallium 

was the only parameter to exceed its water quality criteria in surface water. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland 17 through this pathway: 

• Discharge from Site 1. Groundwater at this site has been shown to be contaminated, thus 

the pathway is considered valid. 

Transport within the Wetland 

Swface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment movement is towards Bayou Grande. However, tidal fluctuations can create a temporary 
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August 31, 2000 

landward movement. Therefore, both sediment and surface water contaminants can be expected 

to remain mobile. 

Sediment Leaching to Swjace Water Pathway 

One pesticide and one semi volatile exceeded their sediment benchmark levels, but neither exceeded 

their SSL and corresponding detections of these constituents in surface water were not noted. 

Given the lack of parameters above SSLs and surface water quality criteria, this pathway is 

considered invalid. 

Transport from the Wetland 

Surface water and sediment movement can be expected to occur from the wetland into 

Bayou Grande, and sediment contamination will remain mobile. 

10.16.4 Ecological Risk Assessment 

HQs for Wetland 17 sediment samples are presented in Table 10-16-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for the 

pesticide gamma-BHC (1.59) at sample location 1703, and the SVOC bis(2-ethylhexyl)phthalate 

(12.64) at sample location 1702. Phase IIA results of the single wetland 17 surface water sample 

revealed a HQ greater than 1 for thallium (2.59). HQs greater than 1 indicate the potential for 

excess risk. 

Wetland 17 is classified as a blue-coded wetland (E/ A&H, 1995a). Contaminants detected in the 

blue-coded wetlands were isolated and were generally below screening or reference values. In 

addition, contaminant exceedances did not appear to be related to IR sites. Therefore, the 

blue-coded wetlands were not studied further in Phase IIB/III. Color-codes, groupings and 

rationale for classification are described in Section 7. 

10-16-10 



10.16.5 Human Health Risk Assessment 

10.16.5.1 Samples Included 

Sediment 

04111170101, 04111170201, 04111170301 

Surface Water 

041W170101 

10.16.5.2 Current and Future Land Use 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Wetland 17 is a small estuarine wetland on the south shoreline of Bayou Grande. The wetland is 

incorporated into the nature trail that traverses the northern part of the Site 1 area. A 

wooden bridge leads to a covered gazebo that sits on the northern side of Wetland 17. 

Accordingly, since Wetland 17 has been set aside for recreational use by NAS Pensacola 

personnel, all trespasser scenarios are valid. 

10.16.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.16.5.4 Sediment COPCs 

As shown in Table 10-16-6, no sediment COPCs were identified. 

10.16.5.5 Surface Water COPCs 

As shown in Table 10-16-7, the following surface water COPC was identified. 

• Thallium 
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TABLE 10-16-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scanano limefranw Curnirt an1 FiJute: 

I MtKlll.l'l'I Seoinuml 
E;;oO&l.JfQ M&QllJl'll Se'11rotfft 
E;;ios< .. n Po1nl WtHBfl:l ;? ~rnornl 

(1) (1) 

Mitlirm.m MirbmlJfll Maximum 
CASNumbar Cherrvc11! 

Concelllralion Qualifier Concentration llnds 

72548 4,4'·DDD 0.2300 J 0.2300 J UG/KG 
72559 4.4'-DDE 0.3000 03000 UG/KG 

7429905 Aklrninum(AI) 436.0000 842.00 MG/KG 
11096825 Aroclor-1260 0.7000 J 2 BO UG/KG 
74'10382 Arsenic(As) 0.2700 J 0.58 J MG/KG 
74'10393 Barium(Ba) 0.4800 J 0.73 J MG/KG 
117817 bis(2-Etll)fhel<'y1)phthalate ( 2300 0000 2300 0000 UGil<G 

7440702 Calcium(Ca) 57.5000 J 129.00 MG/KG 
108907 Chiorobenzene 2.0000 J 2.0000 J UGil<G 

7«0473 Chrormum (Cr) 21000 3 60 MGil<G 
7«0484 Cobalt(Co) 0.1400 J 0.1700 J MG/KG 
7440508 Copper (Cu) 0.7500 J 1.30 J MG/KG 
58899 gamma·BHC (Undone) 0.2000 J 0.5100 UG/KG 

7439896 lron(Fe) 467.0000 1190.00 MG/KG 
7439921 Lead (Pb) 22000 3.40 MG/KG 
7439954 Magnesium (Mg) 114.0000 J 320.00 J MGll<G 
7439965 Manganese (Mn) 0.8000 J 2.40 MG/KG 
7440097 Potassium (K) 39.1000 J 119.00 J MG/KG 
7440235 Sodium (Na) 275.0000 J 1350.00 MG/KG 
7440280 ThaWum (Tl) 0.3100 J 0.3100 J MG/KG 
7440622 Vanadnim (V) 1.4000 J 2.10 J MGil<G 
7440666 Zinc (Zn) 1.8000 4.20 MG/KG 

(1) Minimumlma.xmum detected coneentn1tion 

(2) M.niml.m eoncentralion used H 1creeningi valull!. 
(3) 811.;kgf'o\md values were not developed for this media. 
(ill!) PRG1 for de trespasser scenario calculated band on equii!tlon~ ilnd p.a.rameters. pre'llentcd in Sei::lion 8 ofthrs report 
(5} Rnidenlial sotl RBCs presented in Region lll Risk-&.sed Conr;:;entration Tablet, (USEPA. 1998). 
(6} R11lion:lle CodH Selection Reation: Abo¥1l! Si;:rnning lewis (ASL) 

Oelelioo Reason: Below Screening levels (BSL) 
Ba.cii:gro:und levels (BKG) 
No Tollcity ln1ormation (NTA) 
Enenlial Nulrienl (EN) 

Location of OdecUon 
Maximum FreqLJency 

Concen!.filtlDn 

041M170101 1 I 3 
041M170101 1 I 3 
041M170201 3 I 3 
041M170201 3 I 3 
D41M170201 3 I 3 
041M170201 3 I 3 
041M170201 1 I 3 
041M170101 3 I 3 
041M170101 1 I 3 
041M170101 3 I 3 
041M170201 2 I 3 
041M170301 3 I 3 
041M170301 2 I 3 
041M170301 3 I 3 
041M170201 3 I 3 
041M170201 3 I 3 

041M170101 3 I 3 
041M170101 3 I 3 
041M170101 3 I 3 
041M170101 1 I 3 

041M170201 3 I 3 
041M170101 3 I 3 

(2) 

Concentntion IJ$ed Range of Detection Limd. MEAN for Screenin.a 

0.19 - 0.21 0.23 0.23 
019 . 0.21 0.30 0.3 

NAV 598.67 842 
NAV 1.46 2.8 
NAV 0.40 0.58 

NAV 0.57 0.73 

370.00 450.00 2300.00 2300 
NAV 87.57 129 

12.00 - 13.00 2.00 2 
NAV 2.90 3.6 

0.13 0.13 0.16 0.17 
NAV 0.97 1.3 

0.11 0.11 0.36 0.51 

NAV 794.67 1190 
NAV 2.60 3.4 
NAV 198.00 320 
NAV 1.63 24 
NAV 72.27 119 
NAV 712.67 1350 

0.25 - 0.26 0.31 0.31 
NAV 1.70 2.1 
NAV 280 4.2 

Definitions: 

(3) (4) 

S..ckgrounel Adolet.ce"' Site 
V11lue Trespasser FRG 

N/A 
N/A 
N/A 
N/A 
NIA 

NIA 
NIA 
N/A 
NIA 
N/A 
N/A 

NIA 
NIA 
N/A 

NIA 
N/A 
N/A 
N/A 
N/A 

N/A 

NIA 
NIA 

NIA • Not Appli<>bl• 
NAV •Not AvaHable 

92000 
65000 

320000 
11000 

15 
22000 

1600000 
NIA 

6300000 
1600 
19000 

13000 
17000 
N/A 

400 
NIA 

15000 
NIA 

NIA 
22 

2200 

95000 

COPC '"' Chemii:al of Pot•lllial Concern 

(5) 

Polenlla.J 
~esidenlial Soil COFC 

RBC 
ARAR/TBC 

F~g 
So.,.. 

2700 c NIA NO 
1900 c NIA NO 
7800 N N/A NO 
320 c N/A NO 

0.43 c N/A NO 

550 N NIA NO 
46000 c NIA NO 

N/A NIA ND 
160000 N NIA NO 

23 N NIA NO 
470 N NIA ND 

310 N NIA ND 

490 c N/A ND 
NIA N/A NO 
400 NIA ND 
N/A NIA ND 
1100 N NIA NO 
N/A NIA ND 
N/A NIA ND 
0.55 N NIA ND 

55 N N/A ND 
2300 N NIA NO 

ARARfTBC,., Applic111bl1 or Releveant and Appropriate R•QUirement/ To Be Considered 
O~ER • Office of Solid Wa1te And Emergericy Re,ponce 
J • Estimated Value 
C • Carcrnagenic 
N Noncarcinogenie 

(6 
Rationale for 
Contaminanl: 
Da1ed.ion or .... ~·--

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
EN 
BSL 
BSL 
BSL 

BSL 
SSL 
EN 

BSL 

EN 

BSL 
EN 

EN 
BSL 

BSL 
BSL 



TABLE 10-16-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframe: Current and Future-
Medium: Surface Water 
Exp0$UN: Medium: Surface Watef 
Exp0$Ufe Pomt: Wettand 17 Surface Waier 

(1) (1) 

Minimum Minimum Mawimum Maximum 
CASNumbe Chemical Unit:H 

Concentration Qualifier Concentration Qualifier 

(As) 2.200 J 2.2000 J UGIL 
7440393 Batium (Ba) 10.600 J 10.6000 J UGIL 
7440702 Calcium (Ca) 106000.000 0 106000.0000 0 UGIL 

7439896 Iron (Fa) 2B3.000 a 263.0000 0 UGIL 
7439954 (Mg) 35eOQO.OOO 0 356000.0000 0 UGIL 

7430065 (Mn) 7.400 J 7.4000 J UGIL 

75092 ch lo rid• 38.000 D 38.0000 D UGIL 
7440097 Potas•ium (K) 109000.000 0 109000.0000 0 UGIL 
7440235 Sodium (Na) 3040000000 0 3040000.0000 0 UGIL 
7440280 Thallium (Tl) 16.300 0 16.3000 0 UGIL 
7440666 Zinc (Zn) 4 700 J 4.7000 J UGIL 

(1) Mini111Ul1'Vmoi:fmull'I tittled.Rd concentJalJon 

{2) Maximum concentration uaed aa weening >Jalue 

(l) PRGs for a.doltKent &iie Uei1p111ttr 1cenario calculated u&ing equations and pararnetefl presented in Section 8 of lhiro report 

(4) Tap water RBCa pre.eo11ted ln Region Ill Ri!i.k:-Baaed Concentration Tablet, {USEPA, 1g9e) 

(5) R11ionale Code1 Selection Reason: Above Saeemng Levels (ASL) 

Oeh:tion Reasoll'. Below Screening Levels (l:ISL} 

Bacii:ground Levela {BKG) 

Essential Nutnent (EN} 

No T o•icity lnrormation {NTX) 

Location of Maximum Oeledlon 

Concentration Frequency 

041W170101 1 I 1 
041W170101 1 I 1 
041W170101 1 I 1 
041W170101 1 I 1 
041W170101 1 I 1 
041W170101 1 I 1 

041W170101 1 I 1 
041W170101 1 I 1 
041W170101 1 I 1 
041W170101 1 I 1 
041W170101 1 I 1 

Range of 
Mean Detection Limits 

NAY <.< 
NAY 10.6 
NAY 106000 
NAY 263 
NAY 356000 
NAY 7.4 
NAY 38 
NAY 109000 
NAY 3040000 
NAY 16.3 
NAY 4.7 

Delinitiona: 

(2) 

ConcenlratJ.on 
Background 

Uaed for 
Screening 

2.2 
10.6 

106000 
263 

356000 
7.4 

38 
109000 

3040000 

16.3 
4.7 

NIA s Not Applicable 

NA.V •Not Av11ilable 

Value 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

(J) 

Adalescerrt 
Site 

TrHpasser 
PRG 

5.6 
8300 
N/A 

N/A 

NIA 

2400 
1000 
NIA 

N/A 

8.3 
36000 

COPC •Chemical of Polentii!ll Concern 

(4) 

Potential 
Tap Watel RBC ARAR/TBC COPC Fl"ll 

Source 

0 045 c NIA NO 

26000 N NIA NO 

NIA N/A NO 

NIA NIA NO 

NIA NIA NO 

73 N NIA NO 

4.1 c NIA NO 

NIA NIA NO 

NIA N/A NO 

18 N N/A YES 

1100 N NIA NO 

ARAAITBC • Applit:able Dr' fb1ie1f'eant and ApproP<hlte R"f.JlllfemerdJ To Be CQn&idered 

J • Eabmated Value 

C • Cnrciflogenic 

N • Ngf"ti;arcino.g.enic 

(5 

Rationale for 
Ca.nteminant 
Oole<tion ., 

S~ection 

BSL 

BSL 

EN 

EN 

EN 

BSL 

SSL 

EN 

EN 

ASL 

BSL 
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10.16.5.6 Risk Characterization 

As shown in Table 10-16-8, thallium is the only contributor to hazard index estimates for the 

surface water pathway under the adolescent trespasser scenario. The hazard index was estimated 

to be 0.2. As discussed in Section 8 a COC was considered to be a constituent that contributed 

to a pathway of concern that exceeded unity (one), as a result, thallium was not considered a COC. 

10.16.5.7 Remedial Goal Options 

No COCs were identified for Wetland 17, and as a result, no RGOs were calculated. 

10.16.6 Conclusions and Recommendations 

Wetland 17 is classified as a blue-coded wetland, where contaminants were mostly isolated, 

generally below benchmark or reference values, and did not appear to be related to IR sites. The 

blue-coded wetlands were not studied further in Phase JIB/III. 

The HHRA found no fish tissue or sediment CO PCs at Wetland 17. Thallium was considered a 

surface water COPC; however the hazard index was estimated to be 0.20, and thallium was 

therefore not considered a COC. No RGOs were therefore calculated for this wetland. 

Wetland 17 is incorporated into the nature trail that traverses the northern part of the Site 1 area. 

Since the wetland has been set aside for recreational use by NAS Pensacola personnel, all 

trespasser scenarios are valid. However, the HHRA found the human health risk to be negligible 

at this wetland. Because of the limited overall ecological risk at Wetland 17, and the negligible 

human health risk at this wetland, no further action is recommended for Wetland 17. 
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Scenario: T1meframe: current and Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Welland 17 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Ingestion Thallium 0.0163 

Dermal Thallium 0.0163 

EPC = Exposure Point Concentration 

MG/L = Milligram per Lrter 

M =Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG!L 

MG/L 

TABLE 10-16-8 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 

N/A M 6.71E-06 mgfkg-day 

M 1.40E-06 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

7.00E-05 mg/kg-day 0.096 

1.40E-05 mgfkg-day 0.100 

Total Hazard Index 20 
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10.17 WETLAND 19 

10.17.1 Site Description 

FiMl Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Wetland 19 is at the southwest end of Redoubt Bayou, which drains to the north into 

Bayou Grande. Parsons and Pruitt divided this wetland into two parts, Wetlands 19A and 19B 

(USEPA, 1991). Wetland 19A is described as a palustrine emergent system and Wetland 19B as 

an estuarine emergent system. The area which makes up Wetlands 19A and 19B is approximately 

2.2 acres in size. Wetland 19 is a confluence of the surface water drainage from Wetland 20. 

This system drains surface water from the northeast side Forrest Sherman Field and flows 

eastward through Wetland 19 into the southwest end of Redoubt Bayou. Surface water from 

Wetland 19A flows over a weir before discharging into Wetland 19B (an estuarine marsh), and 

then into Redoubt Bayou. A grassy right-of-way area running along portions of Wetland 19 is 

periodically mowed. 

The IR site potentially affecting Wetland 19 is Site 16 (Brush Disposal Site), which has been used 

to dispose of brush and tree trimmings since late 1960s. 

10.17.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-17-1 denotes 

the Phase IIA Wetland 19 sampling locations. 

Sediment 

Seventeen metals were detected in the Wetland 19 sediment samples. Arsenic exceeded the 

sediment benchmark level (7.24 ppm) at sample location 19Al (15.7 ppm). Nine pesticides were 

detected in Wetland 19 sediment samples, including DDT and its metabolites, delta-BHC, dieldrin, 

endosulfan I, endrin, heptachlor epoxide, and gamma-Chlordane. The PCB Aroclor-1260 was 

also detected in Wetland 19 sediment samples. No pesticide or PCB concentration exceeded any 

appropriate level. Two SVOCs, fluoranthene and pyrene, were detected in Wetland 19 
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sediment samples below their benchmark levels. Chloromethane was the only VOC detected in 

Wetland 19 sediment samples. 

Table 10-17-1 shows the Wetland 19 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-17-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-17-2. The HQs will be further discussed in the ecological risk section (Section 10.17.4). 

Surface Water 

Nineteen metals were detected in the Wetland 19 surface water samples. The metals aluminum 

(111,000 ppb), arsenic (268 ppb), beryllium (4 ppb), chromium (99.5 ppb), copper (41.9 ppb), 

iron (332,000 ppb), lead (86.9 ppb), mercury (0.59 ppb), and zinc (204 ppb) exceeded 

surface water quality criteria sample location 1901. Aluminum (2, 140 ppb), iron (4,030 ppb), and 

lead (5.6 ppb) also exceeded criteria at sample location 1903. The only organic detection at 

Wetland 19 was di-n-butylphthalate (28 ppb), which exceeded its surface water criteria (3 ppb) 

at sample location 1901. Surface water samples collected were slightly turbid with readings of 

41NTUs in Wetland 19A and 19NTUs in Wetland 19B. 

Table 10-17-3 shows the Wetland 19 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-17-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. The HQs will be further discussed in the ecological risk 

section (Section 10.17.4). 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel {Ni) 

Potassium (K) 

Sodiwn (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µglkg) 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor-1260 

delta-BHC 

Dieldrin 

Endosulfan I 

Endrin 

gamma-Chlordane 

Heptachlor epoxide 

SVOCs (µg/kg) 

Fluoranthene 

Pyrene 

voes k 

Note: 

Table 10-17-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland 19 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

3/3 494 - 18900 6790 

3/3 0.17 - 15.7 5.57 

3/3 0.58 - 30.2 10.51 

1/3 0.48 0.48 

3/3 47.5 1720 639.5 

3/3 1.2 - 16.5 6.9 

113 3.4 3.4 

3/3 0.78 10.7 4.36 

3/3 545 - 16800 6395 

3/3 1.2 - 16.2 7.07 

3/3 30.1 - 572 290.7 

3/3 1.3 - 169 57.9 

113 7 7 

3/3 17.5 - 463 189.8 

3/3 18.6 - 805 320.2 

3/3 0.99 35.4 12.96 

3/3 1.4 - 30.6 12.27 

2/3 0.55 - 1.2 0.88 

1/3 0.71 0.71 

1/3 0.34 0.34 

2/3 1.1 - 4.2 2.65 

2/3 0.11 - 0.31 0.21 

2/3 0.2 - 0.21 0.21 

113 5.3 5.3 

1/3 0.27 0.27 

113 1.3 1.3 

2/3 0.22 - 26 13.11 

113 28 28 

113 28 28 

1/3 2 • •.n\i'''""" 'J2''" ; :,:'_g ~"''"': ,' 

All results are in micrograms per kilogram (µg/kg) or pans per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
pans per million (ppm). 
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Tablo 10·17·2 

Wetland 19 
Pllase iiA Sediment·Concentration1;.Compared to Benchmark Levels 

:Sample Detected 
Loc~tloo PJrameter COne~ntratlo11 

041M'i9A101 
A1se11ic /MG/KG) 15.7 

Chrornilllll fMGli(G) 16.5 

Copper (MG/KG) 10.7 

9amma.Qlloldi!Oe (UGIKG) 13 J 
Lead (MGIY.G) 16.2 

Nickel (MG/KG) 7 J 

Z inc (MGl!<G) 3Q:6 

• 

041M19B'i01 
4,4'-0DD (UGIKG) 0'1l 

4.4'·0DE (UG/KG)' l.z 
4,4'-00T (UG/KG) 0.34 J 
Aroclor-1260 (UG/\(Gj 42 J 

Arsenic (MG/KG) '<I.SJ 
.Chromium (MG/KG) 3 
Coppe·r (MGIKG) 1.6 J 
Oleld1ln (UQ/J(G) 0 :2~ .) 

Endnn (Uelil<G) 0,27 J 

~luoranlhene \UGIKG) 2Ji J 
Lead (MCl/KG) 3.& 

Pyrena (UG/KG) 2.8" 
Zino (MG/KAJ 4.8, 

Notes: 
i•l USEPAScreaning Conoontralion for Sedlrmmt · EPA §SVS, 
(~1 F.OEP Sedimenl•Oualily Asse"5menl Guidelines · FOJ;P SOAG$ 
Some ofthe,nombers In~ tii~e may va'Y because ·otr.oundlng. 
S.sewide levels (~ta11ed in Secti<ln 6) for DOT and ilS IMlabolltes 
Ba~de level•for 4.4:-DDE ia40 ppb. 
Eiasewide level lor 4,4'-DDD.ts 50 PPb-
S•sawide level tor4,4'-DO·r Is 20 ppb. 

Sediment 
Benct>rnarl< Value 

(SBV) HO 

7.24 2 17 

'52.3 0.32 

IS.7 Q.57 
1.7 0.76 

'3J).2 0.54 
15.~ 0.44 

124 0.25 

j 22 CJ.58 
2,07 o.~a 

1.w 0.29 
.21 .s· 0. 19 
7,24 0,11 

52..3. 0.06 

187 o.li9 
~.72 1);29 

33 O.QB 
"13 0.0!5 

30.2 0.13 

153 0 18 
124 OM 

~BV 
Referenc~e 

.ab 

ab 

ab 

~ 

a. b. 
.. b. 
ab 

b 

b 
b 

ij' 

• ij 

ab 
a .b 

b · 

• 
b. 
•b 
b 

a .b 



Table 10-17-3 
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August 3I, 2000 

Phase IIA Detected Concentrations in Wetland 19 Surface Water 

Parameter 

Inorganics (µg/L) 

Aluminum(Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Befylliwn (Be)· 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (J>b) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) 

Potassium (K) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

SVOCs (µg/L) 

Di~n-butylphthalate 

Note: 

Frequency of 
Detection 

2/2 

2/2 

2/2 

2/2 

112 

2/2 

112 

1/2 

112 

2/2 

2/2 

2/2 

2/2 

1/2 

112 

2/2 

2/2 

2/2 

212 

112 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 
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Range of Detected 
Concentrations 

2140- 111000 

2 - 19.2 

4.8-268 

7.4 - 300 

4 

17200 - 21200 

99,5 

38.5 

41.9 

4030 - 332000 

5.6. 86.9 

4570 - 36400 

26.3. 12700 

0.59 

25.8 

2720 - 11400 

4730. 291000 

4.4 277 

7.1 - 204 

28 

Average Detected 
Concentration 

56570 

10.6 

136.4, 

153.7 

19200 
+:·~~; 

'22;5''··· 

38.5 

4E9 

168015 

46.25 

20485 

6363.15 

0.59 

25.8 

7060 

147865 

140.7 

105.55 

28 



Table 10-17-4 (1) 

Wetland 19 
Phase llA Surface Water Concentrattons Compared to Water Quality Criteria 

Sample 
location .. 

041W190301 
Aruminum 
Antimony 
AJsenic 
lron 
Lead 
Zil"IC 

Notes: 

Param·eter 

Freshwater 

(a) USEPA Water Quality Criteria (199.5) 
(b) FDEP Class Ill Water Quality Criteria (199.6) 

UOl'\4 

UG/l 
UG/l 
UG/L 
UG/l 
UG/L 
UG/L 

Some of the numbers in tt\& tab}e may vary because of rounding. 

Detected 
Concentration 

2,140.0 
2.Q 

4.B 

4.030.0 
5.6 
7.1 

Water Quality 
Crl.teria 

87.0 
160,0 

50.0 
1,000.0 

1.71 
70.2 

HQ 

24.5977 
0.0 125 

0.096 

4.03 
3.27485 
0.10114 

Criteria 
Ref•rence 

• 

a 

• 
b 

ab 
ab 

ab 



10.17.3 Fate and Transport 
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The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking: thus many evaluations are qualitative in nature. The method of evaluation of the 

leaching from sediment to surface water was presented in Section 9. Table 10-17-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SSLs. 

Contaminants present in surface water above water quality criteria are presented in Table 10-17-4. 

Transport into the Wetland 

Suiface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 19 through this pathway: 

• Potential storm water runoff and sediment entrainment from the east end of the 

E-W runway at Forrest Sherman Field, and a direct surface water connection to 

Redoubt Bayou. Back flushing of surface water in a landward direction during high tides 

and storm events can be expected. 

The presence of sediment contaminants above sediment benchmark levels (see Table 10-17-5) 

validates the sediment transport pathway, and by inference the surface water pathway. 

Nine inorganics and one organic parameter above surface water quality criteria further validate 

the pathway. 
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Table 1()..17-5 
Calculated Sediment Screening Values for Wetland 19 

Parameter 

In organics 

Arsenic 

Notes: 

USEPA or FDEP Surface 
Water Standard 

(ppb) 

SSL 
Kd DF = 100 

(ppm) 

2.9E+Ol 145.7 

Kd for organics calculated using foe of .064 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(ppm) 

15.7 

Leaching Potential 
DF 100 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume I, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class Ill Water Quality Criteria (1996). 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland 19 through this pathway: 

• Discharge from Sites 16, 5, and 6. Groundwater at these sites has not been shown to be 

contaminated, thus the pathway is considered invalid. 

Transport within the Wetland 

Suiface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment movement is towards Redoubt Bayou. However, tidal fluctuations can create a 

temporary landward movement. Therefore, both sediment and surface water contaminants can be 

expected to remain mobile. 
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One inorganic - arsenic - exceeded its sediment benchmark level, but it did not exceed its SSL. 

Aluminum, arsenic, beryllium, chromium, copper, iron, lead, mercury, and zinc were present 

above surface water quality criteria, and except for arsenic, are attributable to the 

surface water/groundwater discharge pathway. Some measure of the arsenic present in 

surface water may be due to partitioning from sediment. The detection of arsenic in sediment and 

corresponding surface water suggests that the pathway is valid, but that the potential for arsenic 

to partition above surface water quality criteria is low. 

Transport from the Wetland 

Surface water and sediment movement can be expected to occur from the wetland into 

Bayou Redoubt, and sediment and surface water contamination will remain mobile. 

10.17.4 Ecological Risk Assessment 

HQs for Wetland 19 sediment samples are presented in Table 10-17-2. Phase IIA sediment results 

compared to the appropriate sediment benchmark levels revealed a HQ above 1 for arsenic (2.17). 

There were no other sediment inorganic or organic concentrations exceeding a HQ of 1 at 

Wetland 19. Phase IIA surface water results revealed HQs above 1 for aluminum (1,275.86), 

arsenic (5.36), beryllium (30.77), chromium (9.05), copper (5.37), iron (332.0), lead (50.82), 

mercury (49.17), and zinc (2.91) exceeded surface water quality criteria sample location 1901. 

Aluminum (24.60), iron (4.03), and lead (3.28) also had HQs above 1 at sample location 1903. 

The only organic detection with a HQ greater than 1 was di-n-butylphthalate (9.33), at 

sample location 1901. 

Wetland 19 is classified as a blue-coded wetland (E/ A&H, l 995a). Contaminants detected in the 

blue-coded wetlands were isolated and were generally below benchmark or reference values. In 

addition, contaminant exceedances did not appear to be related to IR sites. Therefore, the 
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blue-coded wetlands were not studied further in Phase IIB/III. Color-codes, groupings and 

rationale for classification are described in Section 7. 

10.17.5 Human Health Risk Assessment 

10.17.5.1 Samples Included 

Sediment 

041M19Al01, 041M19A201, 041M19Bl01 

Surface Water 

041\¥190101, 041\¥190301 

10.17.5.2 Current and Future Land Use 

The area is in a sparsely populated area of the base, that is restricted to general access by the 

public. The area is also patrolled by base police. Exposure media includes surface water for 

occasional Navy or civilian workers, trespassers, or children who could find the area attractive. 

The adolescent trespasser and maintenance worker scenarios were considered to be conservatively 

representative of potential exposure populations at this site. 

10.17.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.17.5.4 Sediment COPCs 

As shown in Table 10-17-6, the following sediment COPC was _identified: 

• Arsenic 
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TABLE 10-17-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scent110 fm'>Ellrame Clxnmt ooC Fi.tU<a 
~um- S.drNH1 
~U'" M$Ciium Sa<:tmeni 
Exposura Poml W&Mnd 19 Sa,j;r:.,rt 

(1) (1) 

Loc:ation of Minimum Minimum Maximum Mu.Jmum CASNumber Chemical Unit is Maximum Conetntratian Qualifier Conce~tion Qualtfier 
Concentration 

72548 1•.•·uDD 07100 0.7100 UG/KG 041M19B101 
72559 4,4'-DDE 0.5500 1.2000 UG/KG 041M19A201 
50293 4,4'-DDT 0 3'100 j 0.3400 j UG.'KG 041M19B101 

7429905 AUninum (Al) 4940000 18900.00 MG.'KG 041M19A201 
11096825 Aroclor-1260 11000 j 4.2000 j UG/KG 041M19A201 
744031!2 Arsenic (As) 0.1700 j 15.70 MG/KG 041M19A101 
7440393 Barium(Ba) 0.5800 j 30.20 J MG/KG 041M198101 
7440417 Beryllium (Ba) 0 4800 j 0.4600 j MG/KG 041M19A101 
7440702 Cillcium(Ca) 47.5000 J 1720.00 MG/KG 041M19A201 
74873 Chloromethane 2.0000 J 2.0000 J UG.'KG 041M19A201 

7440473 Chromium (Cr) 1.2000 16.50 MG/KG 041M19A101 
7440484 CobaJt(Co) 3.4000 j 3.4000 J MGll<G 041M19A101 
7440508 Copper(Cu) 0.7800 J 10.70 MGll<G 041M19A201 
319868 ~BHC 0.1100 j 0.3100 J UG/KG 041M19A201 
60571 Dieldrin 0.2000 J 02100 J UGIKG 041M198101 

959988 Endosulfan I 5.3000 J 5.3000 J UGIKG 041M19A101 
72208 Endrin 0.2700 J 0.2700 J UGll<G 041M198101 

206440 Fluoran1hene 28.0000 J 28.0000 J UGIKG 041M198101 
5103742 gamma-Chlordane 1.3000 J 1.3000 J UGll<G 041M19A101 
1024573 Heptachlot epoX1de 0.2200 J 26.0000 DJ UGIKG 041M198101 
7439896 Iron (Fe) 545.0000 15800 00 MG.'KG 041M19A101 
7439921 Lead (Pb) 1.2000 16.20 MG/KG 041M19A101 
7439954 Magnesio.rn (Mg) 30. 1000 J 572.00 j MG/KG 041M19A101 
7439965 Manganese (Mn) 1.3000 169.00 MG/KG 041M19B101 
7440020 Nickel (Ni) 7.0000 J 7.0000 J MG/KG 041M19A\01 
7440097 Potassium (K) 17.5000 J 463.00 J MG/KG 041M19A101 
129000 Pyrene 28.0000 J 28.0000 J UG/KG 041M198101 

7440235 Sodium (Na) 18.6000 j 805.00 MG/KG 041M19A101 
7440622 Vanadit111(V) 0.9900 j 35.40 MG/KG 041M19A101 
7440666 ZinclZn) 1.4000 3060 MGIKG 041M19B101 

(1} MinlrnunlmaQnum detri;ted concentration 

(2) M.xlrwm coneentraliQn Ut•d H "Kteeriing vatull. 

(3) Background 'oneenlntioM were not ealcul.ated for ttiis medi<1. 

(4) PR.G1 for doe llHpH$tr tc&oario '*ulated based on equation1 and p;1r.imet~ p.rnllnle-d in ~ction a of UW r.pDCt 

(5) PR.Gs for eqmmercial malnt1nance worker scenario c:ale1.li.ated baHd on euations and param1ters pre!ienWd St!ttion B of this report. 

(6) Ration.ate Codes Se Abon Sun~ le"Vels (ASL) 

Deletion Reason: Below Scree-ning Levels (BSL) 

Background Levels (BKG) 
No Toxicity lnformalion (NTX) 

De'lection 
hequenc:y 

1 I 3 
2 I 3 
1 I 3 
3 I 3 
2 I 3 
3 I 3 
3 I 3 
1 I 3 
3 I 3 

1 I 3 
3 I 3 
1 I 3 

3 I 3 

2 I 3 
2 I 3 

1 I 3 
1 I 3 
1 I 3 
1 I 3 
2 I 3 

3 I 3 
3 I 3 
3 I 3 
3 I 3 

1 I 3 
3 I 3 
1 I 3 
3 I 3 
3 I 3 
3 I 3 

(2) 

Concentriit1on Used Range of Detection Limb MEAN 
for Screening 

0.21 1 40 0.71 0.71 
1.40 1.40 0.68 1.2 
0.21 - 1.40 0.34 0.34 

NAV 6790 18900 
14.00 14.00 2.65 4.2 

NAV 6 15.7 
NAV 11 30.2 

0.07 - 0.07 0.48 0.48 
NAV 640 1720 

13.00 77.00 200 2 
NAV 7 15.5 

0.13 0.14 340 3.4 
NAV 4 10.7 

0.68 - 0.68 0.21 0.31 
1.40 - 1.40 0.21 0.21 
0.10 - 0.11 5.30 5.3 
0.21 1.40 0.27 0.27 

40.00 270.00 28.00 28 
0.10 - 0.11 1.30 1.30 
0.10 0 10 13.11 26 

NAV 6395 \6800 
NAV 7 16.2 
NAV 291 572 
NAV 58 169 

0.60 - 0.63 7.00 7 
NAV 190 463 

4000 270.00 26.00 28 
NAV 320 805 
NAV 13 35.4 
NAV 12 30.6 

0.ftnitiom:: 

(3) (4) 

Background Adolescenf Sita 
Value Tresp.asnrPRG 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

NIA 
N/A 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA• Not Af;iplk:able 

NAV"" Not Av:11l.a.ble 

~<VVU 

65000 
65000 

320000 
11000 

15 

22000 
630 
NIA 

1700000 

1600 
19000 

13000 
12000 
1400 

\900000 
95000 

13000000 
63000 
2400 
NIA 

400 
NIA 

15000 

6300 
NIA 

9500000 
NIA 

2200 
95000 

CQPC • Chemi"I of Potential Coocem 

(S) 

Commercial PDtential 
COPC 

Maintem11Ace ARAR/TBC 
flag 

Worker PRG Soi.rc:e 

OIUUU c NIA NO 
40000 c NIA NO 
40000 c NIA ND 

490000 N NIA NO 
6900 c NIA NO 
9.2 c NIA YES 

34000 N NIA NO 

980 N NIA NO 
NIA NIA NO 

1100000 c NIA NO 
2500 N NIA NO 

29000 N NIA ND 

20000 N NIA NO 
7600 c NIA NO 
860 c NIA NO 

2900000 N NIA NO 
150000 N NIA NO 

20000000 N NIA NO 

39000 c NIA NO 
1500 c NIA NO 
NIA NIA NO 
400 N DSWER NO 
NIA NIA NO 

23000 N NIA NO 
9800 N NIA NO 
NIA NIA NO 

15000000 N NIA NO 
NIA NIA NO 

3400 N NIA NO 
150000 N NIA NO 

ARARfTBC • Af;lp~ or Releveant and A{:ipropriat• ReqlJll'emenV To 81 Considered 

OSWER • Ottic. of SQfid Wute- and E~ncy Response 

J • Estimated Value 

C • Carrinogenic. 
N Nortnrcinogenic 

(6) 

R.•tionakl tor 
Cont•mirM 
Oeied:ion or 

Sele<tioo 

BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
BSL 

BSL 
EN 

BSL 

BSL 
BSL 

BSL 

BSL 
BSL 

BSL 
BSL 
BSL 

BSL 
BSL 
EN 

BSL 
EN 

BSL 
BSL 
EN 
BSL 
EN 

BSL 
BSL 
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10.17.5.5 Surface Water COPCs 

As shown in Table 10-17-7, the following surface water COPCs were identified: 

• Arsenic 

• Lead 

• Jvf anganese 

10.17.5.6 Risk Characterization 

Adolescent Trespasser 

As shown in Tables 10-17-8 and 10-17-9, arsenic is the only contributor to risk estimates for the 

sediment and surface water pathways under the adolescent trespasser scenario. Table 10-17-13 

summarizes the risk and hazard estimates for Wetland 19. The cumulative risk estimated for this 

wetland is 2.5E-5. Arsenic and manganese were the primary contributors to hazard index for the 

adolescent trespasser scenario. The hazard index was estimated to be 1.2. Arsenic was identified 

as a COC for both sediment and surface water based on its contribution to the cumulative risk 

estimate for this wetland. Arsenic and manganese were identified as COCs for surface water based 

on their contribution to hazard index estimates. Tables 10-17-8 through 10-17-12 detail cancer 

risk estimates and noncancer hazard estimates for this wetland under an adolescent trespasser 

scenario. Although exposure would likely be acute or subchronic, these hazard estimates were 

developed for completeness, and RGOs were developed below. Risk managers could consider 

game fish tissue data from the lower end of Wetland 19 to be a data gap. 

Maintenance Worker 

As shown in Tables 10-17-13 and 10-17-15, arsenic is the only contributor to risk estimates for 

the sediment and surface water pathways under the maintenance worker scenario. Table 10-17-17 

summarizes the risk and hazard estimates for Wetland 19. The cumulative risk estimated for this 

wetland is 4E-5 and the hazard index was estimated to be 0.4. Arsenic was identified as a COC 

for both sediment and surface water based on its contribution to the cumulative risk estimate for 

this wetland. Tables 10-17-13 through 10-17-16 detail cancer and noncancer hazard estimates for 

this wetland under a maintenance worker scenario. 
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TABLE 10-17-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframe: Current and Future 
Medium: Sorface Wiltl!!r 
Expoaure Medium: Surface Waler 
Expogure Point Wetland 1 & St.tttace Watef 

(1) (1) 

:CAS Number 
Mlinimum Minimum Maximum Maximum Location of Ma.imum 

Chemical Uniis 
Concenlt1.1tio.n Oualirler ConcentrabM Qualifier Concefllralion 

Aluminum {Al) 2140.000 111000.0000 UGIL 041W190101 
7440360 Anbmony {Sb) 2.000 J 19.2000 J UGIL 041W190101 
7440382 Arsenic (As) 4.800 J 268.0000 UG/L 041W190101 
7440393 Barium (Ba) 7.400 J 300.0000 UG/L 041W190101 
7440417 Berylhum (Be) 4 000 J 4.0000 UG/L 041W190101 
7440702 Calcium (Ca) 17200.000 21200.0000 UGIL 041W190101 
7440473 Chromium (Cr) 99.500 99.5000 UG/L 041W190101 
7440484 Cobalt(Co) 38.500 J 38.5000 UGIL 041W190101 
7440508 Copper(Cu) 41.900 41.9000 UGIL 041W190101 

84742 Di-n-butylphthalate 28.000 28.0000 UGIL 041W190101 
7439896 Iron (Fe) 4030.000 332000.0000 UGIL 041W190101 
7439921 Lead{Pb) 5.800 86 9000 UG/L 041W190101 
7439954 MagnHium (Mg) 4570.000 J 36400.0000 UG!l 041W190301 
7439965 Manganese (Mn) 26.300 12700.0000 UG/L 041W190101 
7439976 !Mercury (Hg) 0590 0.5900 UG/L 041W190101 
7440020 Nicl<el (Ni) 25.BOO J 25.8000 UG/L 041W190101 
7440097 Potassium (K) 2720.000 J 11400.0000 UG!l 041W190301 
7440235 Sodium (Na) 4730.000 J 291000 0000 UGIL 041W190301 
7440622 Vanadium (V) 4.400 J 277.0000 UGIL 041W190101 
7440666 Zinc(Zn) 7.100 J 204 0000 UG/L 041W190101 

(1) Minln.1rni'ma.:lmum deteded c.oni;entration 

(2) Maximum ~cmtretion used H screening valufl. 

(3) RBC. tor ad&leacent 1ite tre&PHSIJI scB11ario calcu~ated uaing values preunted in Reg.ion Ill Ri1k.~Based Concentration Tables, (USEPA, 1998). 

(4} RBC• tor ccimmesci•I maintenance worker scenario cakoulatsd u&ing \liilUes prnented in Rcgioo Ill Rlsk-Based Con.:;enlration Table&, (USEPA, Hl98) 

(5) Rationale Code. Selection ReaaorL Above Screening Levela (ASL) 

Deletion Rueon: Below Screening Levels (SSL} 

Background Levels (BKG) 

EIJ.8.lllnlial Nutrient (EN) 

No To:tic:ity Information {NTX) 

Detecilon Ranile of 
Frequency Oelt::c:liool.Jmill 

2 I 2 NAV 

2 I 2 NAY 

2 I 2 NAY 
2 I 2 NAV 

1 I 2 NAV 

2 I 2 NAV 

1 I 2 NAV 

1 I 2 NAV 

1 I 2 NAV 

1 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

1 I 2 NAV 

1 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

Me"" 

56570.00 
10.60 

136.40 
153.70 
4.00 

19200.00 
99.50 

38.50 
41.90 
28.00 

168015.00 

46.25 
20405.00 

6363.15 
0.59 

25.80 
7060.00 

147865.00 
140.70 
105.55 

Deftnitiona: 

(2) (3) (4) 

Concenlt a ti on 
Adol«utcent 

Commercial Pateneial 
Uaed for 

Background Sile 
ARARITBC COPC Flag 

Tre1pe .. er 
Maintenance 

Screening 
Value 

WorkerPRG Source 
PRG 

111000 NIA 120000 250000 N NIA NO 

19.2 NIA 4B 100 N NIA NO 

26B NIA 5.6 4.7 c NIA YES 

300 N/A 8300 18000 N N/A NO 

4 NIA 240 500 c NIA NO 

21200 NIA NIA NIA NIA NO 

99.5 N/A 360 760 N NIA NO 

38.5 NIA 7100 15000 N NIA NO 

41 9 N/A 4900 10000 N NIA NO 

28 NIA 460 1500 N NIA NO 

332000 NIA NIA NIA N NIA NO 

86.9 NIA 15 15 N NIA YES 
36400 NIA N/A NIA NIA NO 

12700 NIA 2400 5000 N NIA YES 

0.59 N/A 36 76 N NIA NO 

25.6 N/A 2400 5000 N N/A NO 

11400 NIA NIA NIA NIA NO 

291000 NIA NIA NIA NIA NO 

277 NIA 830 1800 N N/A NO 

204 NIA 36000 76000 N NIA NO 

NJA • Not Applicable 

COPC •Chemical of Palential Concem 

ARAR!TBC • Applfoab!e or Releveant and ~ropriaie Requirerne11t/ To Be CQnalderad 

J • Eatinuded Value 

C •Carcinogenic 

N • Noni:.arcinogenic 

{5; 

R1.ut.on~e ror 
ContenWiant 
Oelection or 

Sehtc:lion 

BSL 

BSL 

ASL 

BSL 

BSL 

EN 

BSL 

BSL 

BSL 

BSL 

EN 

ASL 

EN 

ASL 

BSL 

BSL 

EN 

EN 

BSL 

BSL 



::>cenano: 11merrame. t..urrem 
Medium: Sediment 

xposure Medium: Sediment 
~xposure Point: We~and 19 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of 
Route Potential Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC =Exposure Point Concentration 

MG/KG = Milligram per Kilogram 

Medium 
EPC Value 

15.7 

15.7 

M = Medlum-s~ific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLE 10-17-8 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake 

Value Calculation (Cancer) 

NIA M 7.10E-07 

NIA M 2.90E-08 

Intake Cancer Slope Slope Factor Cancer 
(Cancer) Units Factor Units Risk 

mg/kg-day 1.5 (mgtkg-dayf1 1.07E-06 

mg/kg-day 7.5 (mg/kg-dayf 1 2.18E-07 

Total Risk All Exposure Routes/Pathways] 1.28E-06 I 



r:::.cenano: 1 unetrame: c_;urrent 
Medium: Sediment 
Exposure Medium: Sediment 
'°xposure Point: Wetland 19 
~eceptor Populauon: Trespasser 
Receptor Age. Adolescent 

Exposure Chemical of Potential 
Route Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC : Exposure Point Concentration 

MG/KG • Milligram per Kilogram 

Medium 
EPC Value 

15.7 

15.7 

M = Medium-specffic EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLE 10-17-9 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected fo1 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 

NIA M 5.00E-06 mg/kg-day 

NIA M 2.00E-07 mg/kg-day 

Reference Reference 
Dose Dose Units 

3.00E-04 mg/kg-day 

6.00E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

0.0167 

0.0033 

0.U2U 



::>cenario: 11meframe: t.:urrent and i-uture 
Medium: Surface water 

Medium: Surface water 
Exposure Point: Wetland 19 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Arsenic 0.268 

Dermal Arsenic 0.268 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

M =Medium-specific EPC selected for risk calculation. 

TABLE 10-17-10 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Medium Route EPC Hazard Intake Intake 

EPC Units Value Calculation (Cancer) (Cancer) Units 

MG/L N/A M 1.60E-05 mg/kg-day 

MG/L NIA M 3.28E-06 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units Cancer Risk 

1.5 (mg/kg-dayr' 2.40E-05 

7.5 (mg/kg-day)"1 2.46E-05 

Total Risk 4. 



Exposure 
Route 

Ingestion 

Dermal 

scenario: T1metrame: current aml Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
j::xposure Point: Wetland 19 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Chemical of Potential Medium 
Concern EPC Value 

Arsenic 0.268 

Manganese 12.7 

Arsenic 0.268 

Manganese 12.7 

EPC = Exposure Point Concentration 

MGIL = Milligram per liter 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 

MG/L 

MG/L 

MG/L 

TABLE 10-17-11 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 

N/A M 1.10E-04 mg/kg-day 

N/A M 5.22E-03 mg/kg-day 

M 2.29E-05 mg/kg-day 

M 1.09E-03 mg/kg-day 

Reference Reference Hazard 

Dose Dose Units Quotient 

3.00E-04 mg/kg-day 0.37 

2.30E-02 mg/kg-day 0.23 

6.00E-05 mg/kg-day 0.38 

4.60E-03 mg/kg-day 0.24 

Total Hazard Index 1.21 



Exposure 
Medium Exposure Medium 

Point 

Sediment Sediment Wetland 19 Arsenic 

Water Surface Water Wetland 19 Arsenic 

TABLE 10-17-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

Carcinogenic Risk Non-carcinogenic Hazard Quotient 
Chemical 

Ingestion Dermal Contact Total 

1.07E-06 2.18E-07 1.28E-06 

(Total) 1.07E-06 2.16E-07 1.28E-06 

2.40E-05 2.45E-05 2.40E-05 

(Total) 2.40E-05 2.45E-05 2.40E-05 

Total Risk Across All Pathwaya 2.SJE-05 

Chemical 

Arsenic 

Arsenic 

Manganese 

Primary Target Organ 

skin 

(Total) 

skin 

Central nervous system 

(Total) 

Ingestion 

0.017 

0.017 

0.37 

0.23 

0.59 

Total Hazard Index Across All Pathways 

Dermal 
Contact 

0.0033 

Total 

0.020 



~cenano: 11metrame: <.;urrent 
Medium: Sediment 
"'xposure Medium: Sediment 
:=xposure Point Wetland 19 
Receptor Population: Maintenance Wor1<.er 
Receptor Age: Adult 

Exposure Chemical of 
Route Potential Concern 

ngestion Arsenic 

Dermal Arsenic 

EPC • Exposure Poinl Concentration 

MG/KG = Milligram per Kilogram 

Medium 
EPC Value 

15.7 

15.7 

M ,. Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLE 10-17-13 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

I EPC Selected tor 
Route EPC Hazard Intake 

Value Calculation (Cancer) 

N/A M 1.10E-06 

NIA M 4.70E-08 

Intake Cancer Slope Slope Factor Cancer 
(Cancer) Units Factor Units Risk 

mg/kg-day 1.5 (mg/kg-dayr1 1.65E-06 

mg/kg-day 7.5 (mgtkg-dayr1 3.53E-07 

Total Risk All Exposure Routes/Pathways 2.00E-06 



;:;cenano: 11me1rame: (;urrent 
i\iledium· Sediment 
~xposure Meaium: Secl1ment 
~xposure Point WeUana 19 
Receptor Population: Maintenance Worker 

Age: Adult 

Exposure Chemical of Potential 
Route Concern 

Ingestion Arsenic 

Dermal Arsenic 

EPC = Exposure Point Concentration 

MG/KG = Milligram per Kilogram 

Medium 
EPC Value 

15.7 

15.7 

M " Medium-specttic EPC selected for risk calculation. 

Medium 
EPC Units 

MG/KG 

MG/KG 

TABLE 10-17-14 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 

NIA M 3.20E--06 mg/kg-day 

NIA M 1.30E-07 mg/kg-day 

Reference Reference 
Dose Dose Units 

3.00E-04 mg/kg-day 

6.00E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

0.011 

0.0022 

0.013 



urrent and Future 
Surface water 
Medium: Surface water 

e Point: Wetland 19 
Maintenance Worker 

TABLE 10-17-15 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Exposure Chemical of Potential Medium Medium Route EPC Hazard Intake Intake 

Route Concern EPC Value EPC Units Value Calculation (Cancer) (Cancer) Units 
Cancer Slope Slope Factor 

Factor Units Cancer Risk 
11=======:l:==============::;:=======::;:== ========l============l=======i============l==========i=========;*=========n 
Ingestion Arsenic 0.268 /A M 2.50E-05 

Dermal Arsenic 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

0.268 

M =Medium-specific EPC selected for risk calculation. 

MG/L N/A M 2.53E-06 

mg/kg-day 1.5 (mg/kg-dayr 3.75E-05 

mg/kg-day 7.5 (mg/kg-dayr1 1.90E-05 

Total Risk 



xposure Medium: Surtace Water 
xposure Point: Wetland 19 
eceptor Population: Trespasser 
eceptor Age: Adolescent 

uture 

Exposure Chemical of Potential Medium 
Route Concern 

Ingestion Arsenic 
Manganese 

I Dermal Arsenic 
Manganese 

EPC = Exposure Point Concentration 

MGIL = Milligram per Liter 

EPCValue 

0.268 
12.7 

0.268 

12.7 

M =Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 
MG/L 

MG/L 
MG/L 

TABLE 10-17-16 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 
N/A M 7. 10E-05 mg/kg-day 
N/A M 3.36E-03 mg/kg-day 

M 7.09E-06 mg/kg-day 
M 3.36E-04 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

3.00E-04 mg/kg-day 0.237 
2.30E-02 mg/kg-day 0.146 

6.00E-05 mg/kg-day 0. 118 
4.60E-03 mg/kg-day 0.0730 

Total Hazard Index I 0.57 I 



Medium 

Water 

urrent and uture 
ecaptor Population; Maintenance Worker 

tor Age: Adult 

Exposure 
Exposure Medium 

Point 
Chemical 

Sediment Welland 19 Arsenic 

TABLE 10-17-17 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

Carcinogenic Risk 
Chemical 

Ingestion Dermal Contact Total 

1.65E-06 3.53E-07 2.00E-06 Arsenic 

Non-carcinogenic Hazard Quotient 

Primary Target Organ Ingestion 

skin 0.011 

(Total) 1.65E-06 3.53E-07 2.00E-06 (Total) 0.011 

Surface Water Wetland 19 Arsenic 3.75E-05 1.90E-05 5.65E-05 Arsenic skin 0.237 

Manganese central nervous system 0.146 

(Total) 3.?SE-05 1.90E-05 otal 

Total Risk Across All Wetlands Total Hazard Index Across All Wetlands 
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Lead Risk Characterization 

A conservative exposure scenario was developed to assess the significance of surface water 

concentrations of lead at Wetland 19. This scenario involves a child (age 6 to 7) who accompanies 

an older sibling to the wetland one day a week for the year. Exposure to Wetland 19 surface water 

was addressed as an additional exposure relative to typical exposures encountered at the child's 

place of residence. This additional exposure was presented as an "alternate" source within the 

constructs of the Lead Model. The standard default assumptions in the lead model were kept to 

simulate background lead exposures. This was done to provide a conservative estimate of daily 

intake from sources unrelated to Wetland 19. 

The assumption was made that this child would incidentally ingest 0.05 liters of surface water per 

visit. Within the Lead Model, an alternate source was entered to account for this exposure as 

previously discussed. The bioavailability of lead ingested from the alternate source 

(Wetland 19 surface water) was equal to that of drinking water lead ingested from the standard 

residential default source. Assuming incidental ingestion of 0.05 liters of surface water once per 

week with a lead concentration of 268 µg/L, the annual alternate source exposure was estimated 

to be 1. 91 µg lead/ day. Table 10-17-18 presents the lead model output for a child 6 to 7 years old 

under these exposure conditions. 

Figure 10-17-2 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

2.9 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.35%. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, surface water lead 

concentrations at Wetland 19 would not require specific action under the hypothetical exposure 

scenario. 
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Figure 10-17-2 Probability Percentage of Blood Lead Levels 
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Table 10-17-18 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland 19 
Pensacola, Florida 

AIR CONCENTRATION: 0.100 µg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 perceDI of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Yent. Rate !m3/dayl 

0-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3-4 4.0 5.0 
4-5 4.0 5.0 
5-6 4.0 7.0 
6-7 4.0 7.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 µg PblL DEFAULT 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age Soil (ug Pblg) 

0-1 200.0 
1-2 200.0 
2-3 200.0 
3-4 200.0 
4-5 200.0 
5-6 200.0 
6-7 200.0 

House Dust (ugPblgl 

200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

Alternative Source Intake: Wetland 19 surface water 
6-7: l.91 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Level Total Uptake 
YEAR (ugldLl (ugldayl 

0.5-1 4.1 7.60 
1-2 4.5 10.93 
2-3 4.2 ll.44 
3-4 4.0 11.48 
4-5 3.4 9.65 
5-6 3.0 9.39 
6-7 2.9 10.35 

Lung Abs. (%) 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Soil+ Dust Diet 
Uptake Uptake 

!ug/dayl !ug/dayl 

4.68 2.54 
7.36 2.63 
7.44 2.98 
7.53 2.90 
5.69 2.85 
5.16 3.03 
4.87 3 34 
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Water Alt. Source Air 
Uptake Uptake Uptake 
!ug/dayl !ug/day) !ug/dayl 

0.37 0.00 0.02 
0.91 0.00 O.D3 
0.96 0.00 0.06 
0.99 0.00 0.07 
1.04 0.00 O.Q7 
1.11 0.00 0.09 
1 13 0.91 0.09 
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10.17.5.7 Remedial Goal Options 

RGOs were developed in accordance with USEP A Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was identified as a COC for both 

sediment and surface water for Wetland 19. Because arsenic was identified as a COC for both 

media based only on cancer risk estimates and not based on hazard index estimates, only risk based 

RGOs were developed. 

Adolescent Trespasser 

As shown in Table 10-17-8, the maximum sediment concentration of 15. 7 mg/kg-day, used as an 

exposure point concentration, resulted in a risk estimate of 1.3E-6 for arsenic. Using a 

linear ratio, a target risk of IE-6 would result from 12.24 mg/kg. Therefore, 122.4 mg/kg and 

1224 mg/kg represent target risks of IE-5 and IE-4, respectively. 

An exposure point concentration of 0.268 mg/L for arsenic in surface water resulted in a 

risk estimate of 2.4E-5, as shown in Table 10-17-10. Using a linear ratio, 0.0056 mg/L would 

correspond with a target risk of lE-6. Therefore, 0.056 mg/L and 0.56 mg/L represent 

target risks of l E-5 and lE-4, respectively. An exposure point concentration of 0.268 mg/L for 

arsenic in surface water resulted in a hazard estimate of 0. 77, as shown in Table 10-17-10. Using 

a linear ratio, 0.36 mg/L would correspond with a target hazard of 1. Therefore, 0.036 mg/Land 

1.08 mg/L represent target hazards of 0.1 and 3, respectively. An exposure point concentration 

of 12.7 mg/L for manganese in surface water resulted in a hazard estimate of 0.46, as shown in 

Table 10-17-10. Using a linear ratio, 24 mg/L would correspond with a target hazard of I. 

Therefore, 2.4 mg/L and 72 mg/L represent target hazards of 0. l and 3, respectively. 

Maintenance Worker 

As shown in Table 10-17-13, the sediment exposure point concentration of 15.7 mg/kg-day 

resulted in a risk estimate of 2E-6 for arsenic. Using a linear ratio, a target risk of lE-6 would 
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result from 7.48 mg/kg. Therefore, 74.8 mg/kg and 748 mg/kg represent target risks of lE-5 and 

lE-4, respectively. A surface water exposure point concentration of 0.268 mg/L resulted in a 

risk estimate of 5.65E-5, as shown in Table 10-7-15. Using a linear ratio, 0.0047 mg/L would 

correspond with a target risk of lE-6. Therefore, 0.047 mg/L and 0.47 mg/L represent 

target risks of lE-5 and lE-4, respectively. 

10.17.6 Conclusions and Recommendations 

Wetland 19 was classified as a blue-coded wetland because contaminants were mostly isolated, 

generally below benchmark or reference values, and did not appear to be related to an IR site. 

The HHRA identified arsenic as the only sediment COC at Wetland 19. The HHRA also 

identified arsenic, lead and manganese as surface water COCs. 

Based on the isolated exceedance of the beachmark level, Wetland 19 was recommended and 

approved for NFA. As documented in the September 18, 1996 Eco Meeting Minutes, and the 

September 19 and 20, 1996 Partnering Team Minutes, 
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10.18.1 Site Description 
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Wetland 52 is at the southern end of Forrest Sherman Field and on the northern side of 

Radford Blvd., encompassing an area of approximately 100 acres. Parsons and Pruitt divided this 

wetland into five distinct areas, Wetlands 52A, 52B, 52C, 52D, and 52E (USEPA, 1991). All 

sites are palustrine in nature, with vegetative types from emergent to forested scrub-shrub. 

A stream passes west to east along the border between Wetlands 52A and 52B. This stream 

continues across both sections of Wetland 52D, through Wetland 52E, emptying into 

Sherman's Inlet after passing under Radford Blvd. This stream originates in Wetland 48 and 

follows a topographic low across Wetlands 52 A/B, which contains a dense titi forest. 

Surface water from the southern half of Wetland Wl also drains into Wetland 52A. Wetland Wl 

is located to the west of the north/south runway of Forrest Sherman Field, near UST 18 (the 

former Crash Crew Training Area). The area between Wetland 52D east and west is mowed and 

maintained as an emergency overrun for the north/south runway at the nearby airfield. 

Wetland 52D is saturated year round. The stream running through Wetland 52 ultimately 

discharges into Sherman's Inlet, and is tidally influenced in its lower portions. 

The IR site potentially affecting Wetland 52 is UST 18, the former crash crew training area. 

Contamination at UST 18 was determined to not be migrating offsite, and natural attenuation was 

selected and approved as the remedial action. 

10.18.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-18-1 denotes 

the Phase IIA Wetland 52 sampling locations. 
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Sediment 

Seventeen metals were detected in Wetland 52 sediment samples. No metals exceeded a sediment 

benchmark level at Wetland 52. Thirteen pesticides detected in Wetland 52 sediment samples, 

including 4,4'-DDT and its metabolites, aldrin, dieldrin, endosulfan I, endosulfan sulfate, endrin, 

alpha/delta/gamma-BHC, and alpha/gamma-chlordane. No concentration of 4,4'-DDT or its 

metabolites exceeded basewide levels (see Section 6). Dieldrin exceeded its sediment 

benchmark level ( 0.72 ppb) at sample location 52Al (9.5 ppb), and gamma-BHC exceeded its 

sediment level (0.32 ppb) at 52El (0.43 ppb). The PCB Aroclor-1260 was also detected in 

Wetland 52 sediment samples below its benchmark level. Twenty SVOCs were detected in 

Wetland 52 sediment samples, including 16 high and low molecular weight PAHs. Nine PAHs 
; 

exceeded appropriate sediment benchmark criteria, including benzo(a)anthracene (100 ppb), 

chrysene ( 130 ppb), and fluoranthene ( 140 ppb) at sample location 52E 1, and 2-methylnaphthalene 

(50 ppb), acenaphthene (77 ppb), anthracene (100 ppb), fluoranthene (130 ppb), fluorene 

(94 ppb), naphthalene (100 ppb), and phenanthrene (240 ppb) at sample location 52E3. 

Bis(2-ethylhexyl)phthalate was also detected above its sediment benchmark level (182 ppb) at 

sample locations 52Al (360 ppb) and 52El (260 ppb). Two VOCs, acetone (a common laboratory 

contaminant) and toluene, were detected in Wetland 52 sediment samples. 

Table 10-18-1 shows the Wetland 52 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-18-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only detected parameters with benchmark levels are presented in 

Table 10-18-2. The HQs will be further discussed in the ecological risk section (Section 10.18.4). 
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Parameter 

lnorganics (mg/kg) 

i!uwtmfui (Al) 

Arsenic (As) 

Barium(Ba) 

Calcium (Ca) 

Cbr6wl\!II (Gr) 

Cobalt (Co) 

c ··-.(Cu) . • OIJPCll ... ·.· 
Iron (Fe) 

Magnesium (Mg) 

M:anginese Wn) 
Nickel (Ni) 

P~ium(K)\ 

Selenium (Se) 
' - - -~ ·7· - • 

~\liI!Wal···· 

Vanadium (V) 

Zinc CZD) 

Pesticides and PCBs (µg/kg) 
- ' ---

4,4'-DPD 

4,4'-DDE 

4.4'"DDT 

Aldrin 

Aro!;lor• 1260 

Dieldrin 

Endosulfan sulfate 

·~ 
alpha-BHC 

Table 10-18-1 
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Phase IIA Detected Concentrations in Wetland 52 Sediments 

Frequency of 
Detection 

1/5 

51,\'. 

515 

3/5 

515 

Sl5 

515 

5/~. 

415 

. 51~-· 

415 

3/S.; 

515 

415. 

3/5. 

1/5 

115 

115 

215 

115 

trs 
1/5 

1/5 

'"< 

10-18-5 

Range of Detected 
Concentrations 

6{Jf·6~ 
0.31 

2i2'•43~1, 
• :· -_: _,; ,'.-"! ~· ·;· -'''':: 

526 - 3670 

0.21 - 1.4 

"•i),n::~ito:c 
361 - 2300 

:2::6J-,J'7}1s 
llO - 1280 

i;..15;g····. 

0.99 - 5.2 

'•; .. :2t;2;- lfi2i . 

0.73 - 10.2 

1.1 - 6.6 

IJ .. 4.f- 6.t~ 

7 

1.3> 

2.8 

3.3 - 3.7 

9.5 

o~~~.t~;1: 

1.2 

0.14 

Average Detected 
Concentration 

0.31 

I4.'9&;i 

1897.2 

0.62 

1158.6 

613 
·•· 

· .. ··.<g:Q8f. 

2.35 

80.46 

3.69 

4.1 

2.35 

7 

2.8 

3.5 

9.5 

~·:0~1··· 

1.2 

2;05· 

0.14 
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Table 10-18-1 
Phase IIA Detected Concentrations in Wetland 52 Sediments 

Parameter 

gamma-BHC (Lindane) 

4-Melhylphenol (p--Cresol) 

Anthracene 

Benzo(a)pyrene 

~'·if~}~G~fu~~~~ 
Benzo(g,h,i)perylene 

B~i,W)(k)flul)raJitfiene 

Carbazole 

Di-n-butylpblhalate 

Pit>c;nzofuran 

Fluoranlhene 

Flu~rene 

lndeno( 1,2,3-cd)pyrene 

N;~plidfaiene 
Pbenantlrrene 

:: 
~11~ 
bis(2-Ethylhexyl)phlhalate (BEHP) 

Toluene 

Note: 

Frequency or 
Detection 

',:~t~r '" 
1/5 

215 

1/5 

115 

1/5' 

115 

115 

1/5 

.. :1/5 

315 

115 

215 

1/5 

1/5 

1(5 

1/5 

21~ 

515 

iJ~ ·, 
1/5 

Range of Detected 
Concentrations 

0.43 

110-170 

100 

64 

' 190· 

45 

61. 

45 

14,0?' 

49 - 150 

72 

130 - 140 

94: 

51 

100. 

240 

82 -14o 

50 - 360 

21 

Average Detected 
Concentration 

0.43 

140 

100 

64 

45 

61 

45 

89 
~'. 

72; 

135 

94 

51 

100 

240 
... 

ltr' 

192 

13Qa' 
r;, ... 

21 

All results are in micrograms per kilogram (µg/kg) or pans per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 

10-18-6 



Table 10-18-2 

Wetla"d52 
Pliase llA Sedime"t Conce"tratlo"s Compared to• Benchmark Levels 

:sampla .Detectacl 
_loci non- Parameter Concen)r>tion 

D.111M52A101 
bls(il'Ethythl>xyDphthalat• (SEHP) I UGll<G) 360' J 

Chromium {MG/t<G) 42 J 

Coppel (MO/KG) 3.fl J. 
Dieldrin '(UG/KG) ~!5 J 

gamma..C.hloolane (UGIKG) D;}l .I 
~~~d (MOIKG) 1.1 

D41M52E.101 
4,4'' DPP {UGll\<l) G.1 OJ 

4.4',DD& (UGll<G) 1 D 
4.4"-oor (UG/l(G) 1t3 

Benro(,)anthraeene {UGlllG) ' 00 
Benzp{a)py1ene (UGMQy 6' 
blS(Z-Ethylneeyl)phltialole {BEHP) \UG/KGJ 21;(t J 

Chromium (,MG/KG) 1.6 

Chl}'oone (U~KG) t.lG 
Copper (MG/KG) 2 d 
Flu.oranlhene (VG/KG) t40; 
gamma-BHG(Lindane) (UGll(G) o.4:r J 
).,ead (MGIKG) ?·1 
Nickel (MG/KG) 0.!19 J 
Pyrene tUGIKG) 140 

Zone (MG/KG1 5 ,l 

Note$\ 
(• ) USEPA Screening Concenlralion fof' Sedlmenl • EPA SSVs 
(b) oOEP Sodiment QualltY A$s•••menl Guldetrnes - FDEP SOAG• 
Some oftfle r:iHmbers i-n the table may va'Y !)ecause .cf rou"di119 
Basewide levels (detaile<l in Se,Clion 6) ro' PDT and ilS rnelabol~es 
Bas\'Wlde level /Qr •·)l'-ooe i,, •O ~pb 
Basewlde l<tVel lor 4.4' 000 is 50 ppb. 
Bas.ewide level 1or4.4'·00T is 20 pP.iJ, 

Sedimnnt 
Bencllrnark Value 

(SBV) HQ 

182 1.98 
.S2.3 008 

18.7 0.21 
0.7l 13.t 9 

u 054 
30;t 0:24 

1',1(2 5.0Q 
2.07 ~,~a 

U.9. 1 .0~ 

74 a I :J<I 

!18.i! On 
fa?: 'l 43 

·52:.:l 0.0J 
'108 1.20 

18.7 ll. 11 
1lJ J.24 
0.32 ·q 4 
31).Z 0.19 
15'.9 0.06 
15-3 0,92 

124 0.-04 

SBV 
(tefoll!nco 

b 

" b 
ab 

b 

3 

ab 

• 
b. 
b 
b 

b 
b 

a. b 
i;J 

.• b 
ll 

b 

ab 

ab 
b' 

ab 



i~ple 10-1$-2 

Wetland 52 
PIJase llA Sedime:nl Concentrations Compared lo Benchmark Levels 

sample 
location 

fl.41 M52E3.01 

Para.motor 

2-M•Uiyln;\pM~a1$nt¢ (UGIKGJ 

Acenapttthene (UG/KG) 

/\nlhrocene (UG/KG) 

Arsenic jMG/RG) 

Benzo(~)anthrocene (UGllSG) 

bis(2-Etnylhexyl)phlhatala (BEMP) (lJGIKG) 

Chromium (MG/KG) 

C;>pper !MO/KG) 

Ftuoranthene (UG/KG) 

Fluorene (UGIKG) 

lead' (MG/KG) 

Nophmaleoe (UGtKG) 

Nickel (MG/Ky) 

Phenanthrena (UG/KG) 

f'yren~ (UG!KG) 
21~ (MG{l{G) 

NoleS' 

OetAGµ>d 
Concentrittfon ... 

60 
77 
100 

0.:31 J 
26 ~ 

50. J 
'2.9 
1.7 J 

l~O 

114 
2:6 
1 00 

rs J 

240 
e.2 

25.S 

(a) IJS!=PA S!'l•• ning Cotrcentralion for Sediment • Ei'A SS.V$ 
{bl ~O.EP SedimeJll Quality A5ses.sment G~iaelln~ - FDEP SQAGs 
-Some o( t~e numbers ' " Ille table may vary becaµ~ 9f rounding. 
Basew1d• l•v•I• (detail•<! i~ Section 6) for DDT and its metabolltts 
Basewlde level for 4,4'-DDe ls 40 ppb. 
B•~e;level for 4,4'-tiriD is'50 ppb. 
'B'asewide. leVel for 4.4"·DDT is 20 ppb, 

Sediment 
Benchmzirk Value 

(SBV) 

20.2 

6,71 

4S.9 

l'.1i4 
i4.a 
182: 

52.J . 
16.7 

11~ 

t1.2 
:io.~ 

M.6 
1S.91 
66.7 
IS~ 

124 

HQ 

2"'8 
1 ~,48 

;1.1·3 

o.64 
0 35 
D.'D 

O.<l6 

Q.OQ 
1.15 
'4.4) 

d.09 
2 M 

0 .10 
:i.n 
o.s• 
0.21 

SB'\/ 
Reference 

• 
• 

!) 

b 
b 

.ab 

~ 
0 

ab 
,;\ b 

b. 

l> 

ab 

~ 

·~ tx 
~ 

a fl. 



Surface Water 
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Eleven metals were detected in Wetland 52 surface water samples. Aluminum exceeded its water 

quality criteria (87 ppb) at sample locations 52Al (116 ppb) and 52El (2,580 ppb). Iron also 

exceeded the appropriate surface water quality criteria (1,000 ppb) at sample location 52E3 

(1,220 ppb). No organics were detected in Wetland 52 surface water samples. 

Table 10-18-3 shows the Wetland 52 Phase llA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-18-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the detected parameters with water quality criteria are 

listed in Table 10-18-4. The HQs will be further discussed in the ecological risk section 

(Section 10.18.4). 

Table 10-18-3 
Phase IIA Detected Concentrations in Wetland 52 Surface Water 

Parameter 

Inorganics (µg/L) 

Barium (Ba) 

Calcium (Ca) 

Copper (Cu) 

'lnl11' (Fe) 

Magnesium (Mg) 

Potassium (K) 

Vanadium (Y) 

Note: 

Frequency of 
Detection 

·. 212 .. 

2/2 

212 

112 

1/2 

2/2 

212 

2/2 

2{2 

l/2 

:int 

All results are in micrograms per liter (µg/L) or pans per billion (ppb). 
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Range of Detected 
Concentrations 

1}6-2580 

4.9 - 6.6 

8Q8-10800 

6.4 

1220 

854 - 912 

8.2 -10.5 

349 - 589 

2670 - 5260 

2.7 

Average Detected 
Concentration 

5.75 

5804 

6.4 

1220 

883 

9.35 

469 

3965 

2.7 



T~bl~ '10·18-4 (1) 

Wetland 52 
Pha1>e UA Surface Water Conc:e11trat1ons Compared to Water Qu<ility Criteria 

Sample Oeteot•tj w._te, Quality 
Location Pa~ma'ler UOM Concentration Criteria HO 

•• • 

1141 W52E301 Fre5hwater 
Aluminum UO/L 2',580.0 $1,0 .2&.65.51 7 
Iron UGIL 1.?2Cl.O 1.000.0 1.22 
Zinc UGIL 12.• 70.2. D .. ,7664 

No1~s 
(a) USEM Waler Quality Cnlorio (1-995) 
(b) f.DEP Clau Ill Wat•r Quality Crlleria>(1996) 
S.om• of tl>• 11umbo1$ in tl\e 111ble may vary ~ecallse or lo~odll\il . 

Criterio 
Rttferonce 

• u 

a 
:ab 
.ab 



10.18.3 Fate and Transport 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking: thus the evaluation is qualitative in nature. The method of evaluation of the 

leaching from sediment to surface water was presented in Section 9. Table 10-18-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SSLs. 

Contaminants present in surface water above water quality criteria are presented in Table 10-18-4. 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 52 through this pathway: 

• Potential storm water runoff and sediment entrainment from the UST Sites S (the jet fuel 

pipeline associated with IR Site 19), 0 (UST-18; the former crash crew training area), 

and from the south end of the north/south runway at Forrest Sherman Field. 

Additionally, there is a direct surface water connection with Pensacola Bay, and back 

flushing of surface water will occur during periods of high tides and storm surge. 

The presence of sediment contaminants above benchmark levels (see Table 10-18-2) validates the 

sediment transport pathway, and by inference the surface water pathway. Additionally, the 

presence of one inorganic present in surface water above standards further validates the pathway. 
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Table 10-18-5 
Calculated Sediment Screening Values for Wetland 52 

Parameter 

Organics 

4,4DDD 

,1: -~:.:-" --

: 4,4 PQT 

Dieldrin 

Gamma-Chlordane 

Anthracene 

A~~~t&k. 
Benzo(a)anthracene 

Chzy~ 

Fluoranthene 

~tof(ne 

Naphthalene 

Phei:ian@ene 

Bis(2-ethylhexyl)phthalate 

Notes: 

USEPA or 
FDEP Surface 

Water 
Standard 

(ppb) 

~±io;s• 

0.0064. 

.Q.Q01"'~' 

0.0019 .. b 

0.00431.b 

110,000 b 

17·' 

0.031 b 

0.031 b 

39.8' 

14,ooci.b 

62' 

0.03Lb 

0.3' 

SSL 
Kd DF= 100 

(ppb) 

·6:117E+d4 ('.1.l);;f07 

1.54E+04 9.86E+03 

4.04E+(l4 ,1UWE+03 

3.29E+02 62.53 

lJ6;~'(± ·~d1z:1s· 

1.85E+4 7.4E+03 

• ,;l,J.5Ef02 '>~. 

4.54E+02 5E+06 

L2E+02 2~04E+05 

6.11E+03 1.89E+04 

6.11E+03 L89E+04 

1.65E+03 6.57E+06 

·2:t2E+02: 2:.97E+08 

3.07E+Ol 1.9E+05 

4.6lE+02 1.4~E+03 

2.32E+05 6.96E+06 

Kd for organics calculated using foe of 0.1.54 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(ppb) 

7 

6.1 

1.3 

9.5 

o:43·:: 

0.91 

100 

·n 

100 

130 

140 

94 

100 

240 

360 

Leaching 
Potential 
DF = 100 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

No 
NO 

.NO''.:: 

NO 

-&o 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VIl, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
Kd nonnalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class HI Water Quality Criteria (1996). 
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Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland 52 through this pathway: 

• Discharge from UST 0. Groundwater at this site has been shown to be contaminated, thus 

the pathway is considered valid. 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway: 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment movement is towards Pensacola Bay. However, tidal fluctuations can create a 

temporary landward movement. Therefore, both sediment and surface water contaminants can be 

expected to remain mobile. 

Sediment Leaching to Surface Water Pathway 

Five pesticides and 10 semivolatiles exceeded their benchmark levels, but none exceeded their SSL 

and corresponding detections of these constituents in surface water were not noted. Aluminum 

and iron were the only parameters in surface water above standards, and they are likely 

attributable to the surface water/groundwater discharge pathway. Given the lack of parameters 

above SSLs and surface water standards, this pathway is considered invalid. 

Transport from the Wetland 

Surface water and sediment movement can be expected to occur from the wetland into 

Pensacola Bay, and sediment and surface water contamination. 
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10.18.4 Ecological Risk Assessment 

HQs for Wetland 52 sediment samples are presented in Table 10-18-2. Phase IIA sediment results 

compared to the appropriate sediment benchmark levels revealed HQs above 1 for the pesticides 

4,4'-DDD (5.0), 4,4'-DDE (3.38), and 4,4'-DDT (1.09) at sample location 52El, respectively. 

However, as noted in the nature and extent discussion, these concentrations of 4,4'-DDT and its 

metabolites were below basewide levels. Other pesticides with HQs greater than !included: 

dieldrin (13.19) at sample location 52Al, and gamma-BHC (1.34) at 52El. Nine PAHs had HQs 

greater than 1, including benzo(a)anthracene (1.34), chrysene (1.20), and fluoranthene (1.24) at 

sample location 52El, and 2-methylnaphthalene (2.48), acenaphthene (11.48), anthracene (2.13), 

fluoranthene (1.15), fluorene (4.43), naphthalene (2.89), and phenanthrene (2.77) at 

sample location 52E3. HQs were above 1 for bis(2-ethylhexyl)phthalate at sample locations 52A 1 

(1.98) and 52El (1.43). Phase IIA surface water results revealed HQs above 1 for aluminum at 

sample locations 52Al (1.33) and 52El (29.66). The HQ was also greater than 1 for iron at 

sample location 52E3 (1.22). HQs greater than 1 indicate the potential for excess risk. 

Wetland 52 is a blue-coded wetland (E/A&H, 1995a). Contaminants detected in the blue-coded 

wetlands were isolated and were generally below benchmark or reference values. In addition, 

contaminant exceedances did not appear to be related to IR sites. Therefore, the blue-coded 

wetlands were not studied further in Phase IIB/111. Color-codes, groupings and rationale for 

classification are described in Section 7. 

10.18.5 Human Health Risk Assessment 

10.18.5.1 Samples Included 

Sediment 

041M52A101, 041M52Dl01, 041M52E101, 041M52E201, 041M52E301 



Surface Water 

041W52A101, 041W52E301 

10.18.5.2 Current and Future Land Use 
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Wetland 52 is south of Forrest Sherman Field, and is inaccessible to the public due to its locality, 

and the dense vegetation and swampy conditions within the wetland. A gravel access road, not 

open to the public, traverses the north side of Wetland 52A. A wide grassy median separates the 

wetland from Radford Blvd. Wetland 52D is encompassed by a runway over run for the airfield. 

The area surrounding Wetland 52E is largely swampy. An occasional trespasser might visit the 

area, and maintenance workers occasionally clear vegetation out of drainage ditches traversing the 

area. 

10.18.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.18.5.4 Sediment COPCs 

As shown in Table 10-18-6, no sediment COPCs were identified. 

10.18.5.5 Surface Water COPCs 

As shown in Table 10-18-7, no surface water COPCs were identified. 

10.18.5.6 Risk Summary 

No COPCs were identified for Wetland 52; therefore no formal human health risk assessment was 

conducted for Wetland 52. 
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TABLE 10-18-6 
CCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Sc:K!lllioTi!'MltM'I+: C!.«TtltMdfian 
MriuTI: Sedimtll. 
~· Mecli1.m: 'S1111MMIC 
Exr>ofll.f• PQi~ ~ 5~ S•l1r'!Md 

(1) 

CAS Nurnbw 
Minimum Minimum 

COtlttntnlticin QuaUfler 

7429905 
120127 

11096825 
7440382 
7440393 

56553 
50328 

205992 
191242 
201089 

7440417 
117817 
7440702 
$674& 

744-041'3 
218019 

(p-Crosol) 

Anllvacene 
Ar<:><:lor-1:ZOO 
Arsorilc (A>l 
Elllrium(Bo) 
Boozo(a)on!lncom 
BOflZO{a~ 

Beflzo{b)lluonlnlhOM 

Benzo(lj,h,l)P""'1MI> 

Benzo(k)fluonlntlloM 

Beryfium (Be) 
)phthalate (B 

74404114 ) 
7440508 Copper (Cu) 
319ella dela-BHC 
132549 
60571 
84742 
95$988 

01benzofuran 
Ololdrln 
OH>-b~ 
Endo>tllan i 

1031078 Endos!Man S\.11111• 
72208 ~ 

91203 
7440020 
a5018 

7440097 

Fluoroolllone 
Fluorone 

Fo) 

(Pb) 
Ma1J19sium (Mg) 

Mangoneso (Mn) 

Naphthalene 
Nickol (Ni) 

Phonaithrene 
Pota .. i<rn (K) 

Pyrene 

(1) ____ ,., 

5()J)000 

0,45()0 

7.0000 
1.3000 

110.0000 
77,0000 

1300.0000 
2,8000 
0.1400 
0.3400 

667.0000 
100,0000 
3.3000 
0.3100 

2.2000 
25.0000 
54.0000 
19().1)000 

45,0000 

G1.0000 
0.6800 
50.0000 

526.0000 
45.0000 
1.2000 

130,0000 
0.2100 
0.9ZOO 
0.6100 
72.0000 
9.5000 

49.0000 
0.3900 
1.2000 
1,7000 

130.0000 
94.0000 
0,4300 
0,9100 

51.0000 
361.0000 

2.6000 
110.0000 
2.0000 

100.0000 
o.ssoo 

240.0000 
22.2000 
62.0000 
0.7300 

51.1000 

21.0000 
1.1000 
3.2000 

(2).......,. com.,,.,..., n..:1 N •crwWiinQ: Vlliu•. 
(1)Nchc~Vll'nt~d•V'Wptdforlhi1mecb. 

J 

0 

(1) 

Maximum MaximLBn 
Concantrmion Qualflet 

5() 0000 

6.1000 
7.0000 
1.JGOO 

170.0000 
77.0000 

1300 0000 
2.8000 
0.1400 
0.3400 

6230,00 
100,0000 
3 7000 
03100 
43.30 

100.0000 
64.0000 
190.0000 
45.0000 
61,0000 
0.6800 
300.00 

3670.00 
45.0000 

S.70 
130.0000 

1.4000 
6,40 

0,6100 
72.0000 
9.5000 

150,0000 
5,7000 
1,2000 
2.4000 

140,0000 
94.0000 
0.4:300 
0,9100 

51.0000 
2300,00 

17.70 
1280,00 

15,80 
100.0000 
5.2000 

240.0000 
160.00 

140.0000 
10,2000 

169.0000 
21,0000 

uro 
25.5000 

DJ 
D 

l.IG/KG 
l.IG/KG 

l.IG/KG 

UGIKG 
l.IGIKG 

MGIKG 
UGIKG 
MG/KG 

UG/KG 

MG/KG 

UG/KG 

MG/KG 

MG/KG 
UG/KG 
UG/KG 

l.IG/KG 

UGIKG 
l.IGIKG 

MG/KG 

MGIKG 

MG/KG 

MG/KG 

l.IG/KG 

MG/KG 
UG/KG 

(4) PRGa '°'. h'PpaaHr tcNWrio taltulad band 00 •qi.iatiOM c;d ~ p,.sMt•d in SI:., a oftNs f.Polt. 

041M52S01 1 I 
041M52E101 
041M52E101 
041M52E101 
041M52E101 
041M52E301 
041M52A101 
041M52A101 
041M52E301 
041M52E201 
041M52A101 
041M52E301 
041M52E201 
041M52E301 
041M52E301 5 
041M52E11!1 2 
041M52E101 
G41M52E101 
041M52E101 
041M52E101 
041M52A101 
041M52E301 
041M52E301 
041M52E301 
041M52D101 5 

041M52E101 1 
041M52E101 3 
041M52A101 
041M520101 
041M52E301 
041M52A101 
041M52A101 
041M52A101 
041M52E301 
041M52E201 
041M52El01 
041M52E301 
041M52E101 I 
041M52A101 1 I 
041M52E101 I 
041M52A101 
041M52D101 
041M52A1D1 5 
041M52E301 5 
041M52E301 
041M52E301 
041M52E301 
041M52E301 
041M52E101 2 
041M52E201 
041M52E201 
041M52A101 
041M!'o2A101 
041M52E201 

(S) PRtls tor C.oml1'\IMCAll nWrunwu~• ..n.w ae~ t11ic.uiaa.d baud on ~nw Md p.,..,,,.t.,. ptw•Nlt•d in S•cltoit a of thi1 r-.patt. 
(I) ~ Codn s.a.ctiot\ RHton: MlfNfl Sua.nrtg u.v. (A.Sl) 

C"'-4ion R:naqn: 8aiollt Su.mlng lMebi (&SL} 

B~l-(8KG) 
No T~ lnfo...-, (NTX) 
1 .. --(EH) 

52.00 270.00 
0.24 1.40 
0.24 1.40 
0.24 1.40 

480.00 2700.00 
25.00 130,00 

5 29.00 
5 0.12 

200.00 
0.22 
0.69 5 0,13 

5 0.12 0.69 
5 NAV 
5 52.00 270,00 
5 2.40 14.00 
5 o.1a o.86 
5 NAV 

5 
5 
5 
5 

84,00 270,00 
48.00 270,00 
46.00 270.00 
48,00 270.00 
46.00 270.00 
0.07 0.42 

NAV 
NAV 

520.00 • 2700.00 
NAV 

46.00 270,00 
0.22 0,84 

NAV 
5 0.12 
5 520.00 

0.69 
2700,00 

0.24 0.45 
460.00 

5 0.13 
5 0.26 
5 0.24 
5 84,00 
5 25.00 

0.12 
0.12 

48,00 

NAV 
NAV 
NAV 
NAV 

840.00 
0.22 
1.40 
uo 

270.00 
130.00 
0.69 
022 

270.00 

52, 00 270.00 
3.90 3.90 

52.00 270.00 
NAV 

64.00 270.00 
0.37 0.37 
14,60 23,20 
14,00 71.00 

NAV 
1.70 1.70 

1.3 
140 
77 

noo 
2.6 

0.14 
0.34 

3061.4 

100 
3.5 

0.31 
14.98 
63.00 
64.00 
100.00 
45,00 
61.00 
o.aa 

192.00 
1897.20 

45.00 
3,32 

130,00 
0,62 

2.96 
0,61 

72.00 
9.50 
es.oo 
3.05 
1.20 
2.05 

1JS.oo 
94.00 
0,43 
0.91 

51.00 
1156.60 

7,36 
613,00 

9.08 
100,00 

2.35 

1.3 
170 
77 

1300 
2.B 

0,14 
Q,34 

GZ!O 
100 
3,7 

0.31 
43.3 
100 
64 
190 
45 
61 

o.sa 
360 
3670 

45 
6.7 
130 
1.4 
64 

0.61 

72 
9.5 
150 
5.7 

1.2 
2.4 
140 
94 

0,43 
0,91 
51 

2300 
17.7 
1260 
15.8 
100 
5.2 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NlA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
N/A 
NIA 

NIA•No<Ai; ... oblo 

W.V•w.t-

6300000 
92000 
65000 
65000 

1600000 
19000000 
32000000 

1300 
3500 

63000 
320000 

95000000 
11000 

15 
22000 
30000 
3000 

30000 
9500000 
300000 

630 
1800000 

NIA 
1100000 

1600 
:3000000 
19000 
naoo 
12000 

1300000 
1400 

32000000 
1900000 
1900000 

95000 
13000000 
13000000 

17000 
17000 
30000 

NIA 
400 
NIA 

15000 
13000000 

6300 

9500000 
NIA 

9500000 
1600 
N/A 

63000000 
2200 
95000 

(4) 

c;ope • C~ of PtU!Wei Conr.m 

Comm•rciltl 
M~c:• 
WcrkerPRG 

95000000 
57000 
41000 
41000 

2500000 
29000000 
49000000 

810 
2200 

39000 
490000 

150000000 
6900 

9.2 
34000 
19000 
1900 

19000 
15000000 
190000 

960 
960000 

NIA 
690000 
2500 

1900000 
29000 
20000 
7600 

2000000 
SQ() 

49000000 
2900000 
2900000 

150000 
20000000 
20000000 

11000 
11000 
19000 

NIA 
400 
NIA 

23000 
20000000 

9600 
15000000 

NIA 
15000000 

2500 
NIA 

98000000 
3400 

150000 

(5) 

N 
c 
c 
c 
N 
N 
N 
c 
c 
c 
N 
N 
c 
c 
N 
c 
c 
c 
N 
c 
N 
c 

c 
N 

c 
N 

N 
c 
N 
c 
N 
N 
N 
N 
N 
N 
c 
c 
c 

N 

N 

N 

N 

N 
N 

N 
N 
N 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 

O~'WER 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NG 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

ARAR!f8C •Apple.till or Rtiltw.-r\I ~ Apptaptiabt Fteq\.lhm•nll Ta a. Con..idatMi 

OSVJ.ER • Oftk• of 3oGd ~ 1nd Enwgtnc:y R1sponu 
J•!~V.ns. 

C•C~ 
NNon~01i"'1ic: 

BSl 
BSL 
BSL 
BSL 
BSL 
BSL 
!!SL 
SSL 
BsL 
SSL 
SSL 
BSL 
BSL 

BSL 
BSL 
BSL 

BSl 
BSL 
BSL 

BSL 

BSL 

BSL 

EN 
BSL 

BSL 
BSl 
BSL 

BS!. 
BSl 
BSL 

BSl 
BSl 
BSL 
BSL 
BSL 

BSL 
BSl 
BSl 
BSL 

BSL 

EN 
SSL 
EN 

B5l 
B5l 
BSl 
BSl 
EN 
BSl 
BSl 
EN 

SSL 
BSL 
BSL 



TABLE 10-18-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

1r•nario llmeframe: CUrrent and Future 

I 
Medium: Sl.r1aee Willer 
Expowre Meliwn: SW1ac1t Water 
E)p1151.ft Polit: Wetland 52 Surll.ce WiltOf 

(1) (1) 

Mnmun Minimum Mulmum Maximum lotiilion of Maximum CAS- Chemical 
c~ntntion Qualifier ConcentnltJon Quaifier """' Concentration 

7429905 All.rnlnum(AI) 116.00 J 2580.00 UGI!. 041W52E301 
7440393 Boriwn(Ba) 4.90 J 6.60 J UGI!. 041W52A101 
7440702 Cald"'" (Ca) 808.00 J 10800.00 UGI!. 041W52E301 
7440508 (Cu) 6.40 J 6.40 J UGI!. 041W52A101 
7439896 1220.00 122Q.OO UGA. 041W52E301 
7439954 (Mg) 854.00 J 912.00 J UGI!. 041W52A101 
7439965 Manganese (Mn) 8.20 J 10.50 J Uc.\. 041W52A101 
7440097 Potasslwn (K) 349.00 J 589.00 J Uc.\. 041W52A101 
7440235 Sodilm(No) 2670.00 J 5260.00 UGI!. 041W52A101 
7440622 Vanedi"'"M 2.70 J 2.70 J UGI!. 041W52E301 
7440666 Zinc IZnl 12.40 J 12.40 J UG/l 041W52E301 

(1) M~Cleted:ed conc.,....tlon 

(2) Mum.n- conctrlnltion used n screening v.a.lwL 
(•) PRGJ. for slt trtsp1ner tce:Nrio caleubltcd based on equations ;and p•n1meten; preunled In Section e orthll report. 

(S) PRGs for commerdal mainl:ma11ce worker $ctnarto c1k:ulated Cued on equal.ion.sand pa~meter. preaenl:ed In Sec:tion e ofthi$ repQI"\. 
(8) M.ationa&e Codes SIJlection Reason: Above Scre.mng Levels (ASL) 

Deletion Rn1on. Below Screening Lev.is (BSL) 

Baekground Levels (BKG) 

No T o~city Information (tlTXJ 
Essential Ni..trient (EN} 

Detecton 
Fniquency 

2 I 2 
2 I 2 
2 I 2 
1 I 2 
1 I 2 
2 I 2 
2 I 2 
2 I 2 
2 I 2 
1 I 2 
1 I 2 

Rilnge of 
Oetedion Umll"S 

NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 

(2) 

Conc:entnit~ Background 
Mean Uted for 

Screening 

1348.00 2580.00 
5.75 6.60 

5804.00 10300.00 
6.40 6.40 

1220.00 1220.00 
883.00 912.00 

9.35 10.50 
469.00 589.00 

3965.00 5260.00 
2.70 2.70 
12.40 12.40 

Defin~ions: WA • Not ~pli<ablo 
NAV • Not Available 

Value 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(3) 

Adol.tlscent Site 
Tr11111pHli•T PRG 

120000 
8300 
NIA 

4800 
NIA 
NIA 

2400 
NIA 
NIA 
830 

36000 

COPC • Chemic•I of Potential Com:em 

(4) 

Commercial POlential 
Milinttnilnce ARARITSC 
Worker PRG Sc-wee 

250000 N NIA 
18000 N NIA 

NIA NIA 
10000 N NIA 

NIA NIA 
NIA NIA 

5000 N NIA 
NIA NIA 
NIA NIA 

1800 N NIA 
76000 N NIA 

ARARJTBC 11 Applicable or Releve.ant and Appropriate Requit•rnentl To Be Consl~rtd 

J • EltimAted Value 
C • Carcinog~nlc 

N • Nl1fll;:11rdncigenic 

(5 

Ralionlltlor 
Contanirwtt 

COPC FJ,ag 
Delodlon oc 
Sele-

NO BSL 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO EN 
NO SSL 
NO EN 
NO EN 
NO BSL 
NO BSL 
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10.18.6 Conclusions and Recommendations 

Wetland 52 was classified as a blue-coded wetland, because contaminants were mostly isolated and 

did not appear to be related to an IR site. Since no COPCs were identified for Wetland 52, no 

formal HHRA was conducted. 

The type of contaminants detected (PAHs), indicate that the contamination found at Wetland 52 

is likely related to storm water runoff from the NAS Fuel Fann, UST-18, and Forrest Sherman 

Field areas. Because the contamination cannot be tied to an IR site, Wetland 52 is referred to 

NAS Pensacola as documented in the September 18, 1996 Eco Meeting Minutes, and the 

September 19 and 20, 1996 Partnering Team Minutes and will not be assessed further in the 

Site 41 remedial investigation. 
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10.19 WETLAND 56 

10.19.1 Site Description 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section IO: Site-Specific Evaluations 
August 31, 2000 

Wetland 56 is south of Radford Boulevard near the Oak Grove Campground (Site 39). 

Parsons and Pruitt divided this wetland into two areas, Wetlands 56A and 56B (USEPA, 1991). 

Wetland 56A is described as palustrine emergent wetland in the back end of Sherman's Inlet. 

Wetland 56B is described as an estuarine emergent marsh along the littoral areas of 

Sherman's Inlet. 

Surface water from Wetland 56 drains into Pensacola Bay via Sherman's Inlet. Wetland 56A 

receives storm water from Forrest Sherman Field and has an active National Pollution Discharge 

Elimination System (NPDES) permit at the storm water outlet, indicating it is a sampling station. 

Vegetation associated with Wetland 56A includes saw grass (Cladium jamaicense) and cattails 

(Typha latifolia). Black needlerush (Juncus roemerianus) is the dominant foliage in Wetland 56B. 

The northern edges of Wetland 56 are adjacent to the right-of-way for Radford Blvd., and are 

maintained by base landscaping contractors. 

The IR site potentially affecting Wetland 56 is Site 39 (Oak Grove Campground). An interim 

removal action removed contaminated soil at the site in 1994, and the site was approved for no 

further action. Storm water runoff from Forrest Sherman Field may also contribute contaminants 

to Wetland 56. 

10.19.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-19-1 denotes 

the Phase IIA Wetland 56 sampling location. 

Sediment 

Sixteen metals were detected in the single Wetland 56 sediment sample. No metals exceeded a 

sediment benchmark level at Wetland 56. Five pesticides were detected in the Wetland 56 
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sediment sample, including 4,4'-DDT and its metabolites, endrin, and gamma-BHC. The 

4,4'-DDD concentration (53 ppb) slightly exceeded its basewide level (50 ppb). 4,4'-DDT 

(2.8 ppb) and 4,4'-DDE (5.3 ppb) were both below their basewide concentrations of 20 ppb and 

40 ppb respectively. Basewide levels are described in Section 6. Gamrna-BHC (0.4 ppb) 

exceeded its sediment benchmark level (0.32 ppb). No PCBs were detected in the Wetland 56 

sediment sample. Two SVOCs (pyrene and bis(2-ethylhexyl)phthalate) were detected below their 

sediment benchmark levels. No VOCs were detected in the Wetland 56 sediment sample. 

Table 10-19-1 shows the Wetland 56 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-19-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-19-2. The HQs will be further discussed ecological risk section (Section 10.19.4). 

Surface Water 

Eight metals were detected in the single Wetland 56 surface water sample. Aluminum (596 ppb) 

was the only parameter to exceed its surface water metals concentration (87 ppb). No organics 

were detected in the Wetland 56 surface water sample. 

Table 10-19-3 shows the Wetland 56 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-19-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the parameters with water quality criteria are presented 

in Table 10-19-4. The HQs will be further discussed ecological risk section (Section 10.19.4). 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Arsenic (As) 

Barium (Ba) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Vanadium (V} 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Endrin 

gamma-BHC (Lindane) 

SVOCs (µg/kg) 

Pyrene 

bis(2-Ethylhexyl)phthalate (BEHP) 

Note: 

Table 10-19-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland 56 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

1/1 2560 2560 

Ill 0.33 0.33 

1/1 3.3 3.3 

Ill 682 682 

1/1 3.1 3.1 

1/1 0.3 0.3 

1/1 3.1 3.1 

Ill 1210 1210 

111 9.4 9.4 

l/ I 82.1 82.I 

1/1 3.2 3.2 

I /I 1.4 1.4 

1/1 52 52 

Ill 2.4 2.4 

1/1 4 4 

Ill 5.9 5.9 

1/1 53 53 

111 5.3 5.3 

l/l 2.8 2.8 

111 0.39 0.39 

1/1 0.4 0.4 

1/1 36 36 

I/I 51 51 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), excep1 for mecals which are in milligrams per kilogram {mg/kg) or 
parts per million (ppm). 
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Table 10·19·2 

Wetland 56 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Detected 
Location Parameter Concentration 

041M56A101 
4,4'-DDD (UG/KG) 53 D 

4,4'-DDE (UG/KG) 5.3 DJ 

4,4'-DDT (UG/KG) 2.8 

Arsenic (MG/KG) 0.33 J 

bis(2-Ethylhexyl)phthalate (BEHP) (UG/KG) 51 J 

Chromium (MG/KG) 3.1 

Copper (MG/KG) 3.1 

Endrin (UG/KG) 0.39 J 

gamma-BHC (Lindane) (UG/KG) 0.4 J 

Lead (MG/KG) 9.4 

Nickel (MG/KG) 1.4 J 

Pyrene (UG/KG) 36 J 

Zinc (MG/KG) 5.9 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

1.22 43.44 

2.07 2.56 

1. 19 2.35 

7.24 0.05 

182 0.28 

52.3 0.06 

18.7 0. 17 

3.3 0.12 

0.32 1.25 

30.2 0.31 

15.9 0.09 

153 0.24 

124 0.05 

SBV 
Reference 

b 

b 

b 

ab 

b 

ab 

ab 

a 

b 

ab 

ab 

b 

ab 



Table 10-19-3 
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Section 10: Site-Specific Evaluations 
August 31, 2000 

Detected Concentrations in Wetland 56 Surface Water 

Parameter 

Inorgan.ics (µg/L) 

Alumitlum (Al) 

Barium (Ba) 

Calcium (Ca) 

Iron (Fe) 

. Magnesium (Mg) 

Manganese (Mn) 

Po~sium (K) 

Sodium (Na) 

Nole: 

Frequency of 
Detection 

111 

111 

111 

1/1 

111 

1/1 

1/1 

111 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

10.19.3 Fate and Transport 

Range of Detected Average Detected 
Concentrations Concentration 

596 596 

4.4 4.4 

12700 12700 

682 682 

1710 1710 

11.2 11.2 

676 676 

9730 9730 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 6. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/ sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking: thus many evaluations are qualitative in nature. The method of evaluating 

leaching from sediment to surface water was presented in Section 9. Table 10-19-5 presents those 

contaminants present in sediment above SSVs and their calculated SSLs. Contaminants present 

in surface water above appropriate standards were previously presented in Table 10-19-4. 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Sources - Based on landform and watershed analysis, the following sources can contribute 

contamination to Wetland 56 through this pathway: 

10-19-7 



Table 10-19-4 (1) 

Wetland 56 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample 
Location 

041W56A101 
Aluminum 

Iron 

Notes: 

Parameter 

Freshwater 

(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 

UOM 

UG/L 

UG/L 

Some of the numbers in the table may vary because of rounding. 

Detected 
Concentration 

596.0 

682.0 

Water Quality 
Criteria 

87.0 
1,000.0 

HQ 

6.85057 

0.682 

Criteria 
Reference 

a 
ab 



Table 10-19-5 
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NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
Augusr 31, 2000 

Calculated Sediment Screening Values for Wetland 56 

Parameter 

Organics 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

GammaBHC 

Noles: 

USEPA or 
FDEP Surface 

Water 
Standard 

Cppb) 

I0.5. 

0.0064. 

O.OOI '· b 

0.08'·" 

SSL 
Kd DF = 100 

(ppb) 

5.68£+04 5.%E+07 

l.27E+04 8.l3E+03 

3.34£+04 3,340 

l.36E+OI 109.9 

Kd for organics calculated using foe of 0.0126 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potential 

Detected DF = 100 

(ppb) 

5.3 NO 

53 NO 

2.8 NO 

0.4 NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume I, Appendix VII, 19% (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
Kcl normalized panitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (l995a). 
b FDEP Class III Water Quality Criteria (1996). 

• Storm water runoff and sediment entrainment from Site 39 and the southern portions of 

Forrest Sherman Field. Additionally, this wetland is directly connected to Wetland 52E 

and to Pensacola Bay, thus some back flushing of surface water during high tides and 

storm surge events can be expected. 

The presence of sediment contaminants above SSVs (see Table 10-19-4) validates the 

sediment transport pathway, and by inference the surface water pathway. 

Groundwater Discharge Pathway 

Sources - Based on potentiometric analysis, the following sources can contribute contamination 

to Wetland 56 through this pathway: 

• Discharge from Site 39. However, groundwater at this site has not been shown to be 

contaminated, thus the pathway is considered invalid. 
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Transport within the Wetland 

Suiface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment movement is towards Pensacola Bay. However, tidal fluctuations can create a 

temporary landward movement. Therefore, both sediment and surface water contaminants can 

remain mobile. 

Sediment Leaching to Suiface Water Pathway 

Four pesticides exceeded their SSV (see Table 10-19-4). None of these pesticides exceeded the 

calculated SSL and corresponding detections of them were not noted in the surface water sample. 

Additionally, only aluminum was above its water quality criteria in surface water. Therefore, this 

pathway is considered invalid, and sediment contamination is not expected to partition to 

surface water. 

Transport from the Wetland 

Surface water and sediment movement can be expected to occur from the wetland into 

Pensacola Bay, therefore contamination will be mobile and not remain within the wetland. 

10.19.4 Ecological Risk Assessment 

HQs for Wetland 56 sediment samples are presented in Table 10-19-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for 

4,4'-DDD (43.44), 4,4'-DDE (2.56), and 4,4'-DDT (2.35), respectively. As noted in the 

nature and extent discussion, the concentration of 4,4'-DDD in the single Wetland 56 sediment 

sample was slightly above the basewide level. The concentrations for 4,4-DDE and 4,4'-DDT 

were below basewide levels. The HQ was also greater than 1 for gamma-BHC (1.25). Phase IIA 

surface water results revealed a HQ greater than 1 for aluminum (6.85) at Wetland 56. HQs 

greater than 1 indicate the potential for excess risk. 
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Wetland 56 is a blue-coded wetland (E/A&H, 1995a). Since contaminants detected in the 

blue-coded wetlands were isolated, generally below benchmark or reference values, and did not 

appear to be related to IR sites, the blue-coded wetlands were not studied further in Phase IIB/III. 

Color-codes, groupings and rationale for classification are described in Section 7. 

10.19.5 Human Health Risk Assessment 

10.19.5.1 Samples Included 

Sediment 

041M56Al01 

Surface Water 

041W56Al01 

10.19.5.2 Current and Future Land Use 

Wetland 56 is at the upstream end of Sherman's Inlet, a small estuarine inlet through which 

surface and storm water from the Wetland 52 complex drains into the Intercoastal Waterway of 

Pensacola Bay. The Oak Grove Campground abuts the wetland to the east, and 

Radford Boulevard is directly north. A jogging trail parallels Radford Blvd. just north of this 

wetland. The area may be used by Navy and civilian personnel who happen to be in the area for 

work related duties or children who find the area attractive. No routine grounds maintenance 

activities have been reported in this area, therefore, the maintenance worker scenario was not 

included in this risk assessment. There is no recreational or fishing use. 

10.19.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 
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10.19.5.4 Sediment COPCs 

As shown in Table 10-19-6, no sediment COPCs were identified. 

10.19.5.5 Surface Water COPCs 

As shown in Table 10-19-7, no surface water COPCs were identified. 

10.19.5.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland 56. 

10.19.6 Conclusions and Recommendations 

Wetland 56 was classified as a blue-coded wetland because contaminants were mostly isolated, and 

did not appear to be related to an IR site. Since no COPCs were identified for Wetland 56, no 

formal HHRA was conducted. 

Because the contamination cannot be tied to an IR site, Wetland 56 was referred to NAS Pensacola 

as documented in the September 18, 1996 Eco Meeting Minutes, and the September 19 and 

20, 1996 Partnering Team Minutes. However based on comparison to the basewide DDT, DDD 

and DDE concentrations, no further action is proposed for this wetland. 
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TABLE 10-19-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

CASNumber 

72548 
72559 
50293 

7429905 
7440382 
7440393 
117817 
7440702 
7440473 
7440484 
7440508 

7220/I 
568.'l9 

7439896 
7439921 
7439954 
7439965 
7440020 
7440097 
129000 

7782492 
7440622 
7440666 

seeneno Timttr6mt: ci.nert 81d Futi.r• 
MtO't.m. Sedmwi 
~·Mtdlm: s.dmst. 
Erfiotu'• Poirt W.tli:nl M St11)nwnl 

Chemical 

14,4·-uuu 
4,4'-DDE 
4,4'-DDT 
PUritun (Al) 
Arsenic (As) 
Barium(Ba) 
blt(2·Ethyitiexyl)phlhaloto (BEHP) 

Celci\nl (Ca) 
Clw"omllOTl (Cr) 
Cobalt(Co) 
Copper(Cu) 
Endrln 
ganvna-BHC (Undone) 
lron(Fe) 
Lud(PI>) 
Magnesium (Mg) 
Manganese (Mn) 
Nickel(Ni) 
Potassium (K) 
P)1'ene 
Seletl"11 (Se) 
Venacium (V) 
Zinc (Zn) 

(1) Mlilmurnlmuinum a.tected eoncenblltion 
(2) Ma:.dnu11 concenlnltion wed u 1cr......ng qlue, 

(1) 

Minimum 
Concentration 

53.0000 
5.3000 
2.8000 

2560,0000 
0.3300 
3.3000 
51,0000 

682.0000 
3.1000 
0,3000 

3.1000 
0.3900 
0.4000 

1210.0000 
9,4000 

82,1000 
3.2000 
1.4000 

52.0000 
36,0000 
2.4000 
4.0000 
5.9000 

(J) No batkground wlun were clevelapad for this media, 

(1) 

Minimum Mulmum Maximum 
Qualifier Conc:entralion Qualifier 

Units 

D ' 53.0000 D UG/KG 
OJ 5,3000 DJ UGll<G 

2.8000 UGll<G 
2560.0000 MG/KG 

J 0.3300 J MG/KG 
J 3.3000 J MGll<G 
J 51,0000 J UGll<G 

682.0000 MG/KG 
3.1000 MGll<G 

J 0.3000 J MG/KG 
3,1000 MG/KG 

J 0.3900 J UGll<G 
J 0,4000 J UGIKG 

1210.0000 MG/KG 
9.4000 MG/KG 

J 82.1000 J MG/KG 
3.2000 MG/KG 

J 1.4000 J MG/KG 
J 52,0000 J MG/KG 
J 36.0000 J UGIKG 
J 2.4000 J MG/KG 

4.0000 MGll<G 
5.9000 MG/KG 

(•} PRG1 for tle trelpHter ~ calculated based on eq.hltions Ind parameten prnenled i1 Section B of lhfl. report. 

\,oc.ationof 
M1xk'num 

Concentration 

041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 
041M56A101 

(5) PRGs for commerclaJ mailtef\llnct Yr'Or'ker scenarta c•lc.0.ttd based -on equations 1nd p1n11metel"5 pres.eried in Section a of I.hrs report. 
(6) Ralion1le Codn SMi;tion RH1on: Above St:rHning Leveh: (ASL) 

Deletion Roason: Below Sc:rooM>g L"'9hi (BSL) 

Background levels {BKG) 
No Tox!:cty Information (NTX) 
Euential Nutrient (EN) 

Delectlm 
F-rcquerii;y 

1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 

(2) 

Concentration Used MEAN 
for ScrHJ\irlQ 

53.00 53 
5.30 5.3 
2.80 2,8 

2560,00 2560 
0,33 0.33 
3.30 3.3 
51.00 51 

682.00 682 
3,10 3.1 
0,30 0,3 

3.10 3.1 
0.39 0.39 
0.40 0.4 

1210.00 1210 
9.40 9.4 

82.10 82.1 
3.20 3,2 

1.40 1.4 
52.00 52 
36.00 36 
2.40 2.4 
4.00 4 
5.90 5.9 

Defioitions: 

(3) (4) 

Bod<gfOlllld Adolescmr Sb 
Vo Jue Trupuser PRG 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA• Nol Appicabie 

K'.V • Nol A....a.ble 

92000 
65000 
65000 

320000 
15 

22000 
1600000 

NIA 
1600 
19000 
13000 
95000 

17000 
NIA 
400 
NIA 

15000 
6300 
NIA 

9500000 
1600 
2200 

95000 

COPc • Chemic•t of Ptllenti1I Cone.em 

(5) 

ConvnerciaJ flot1nl.ill 
COPC 

MaW:enance ARAR/TBC 
flag 

Worker PRG Sourc• 

57000 c NIA NO 
41000 c NIA NO 
41000 c NIA NO 

490000 N NIA NO 
9,2 c NIA NO 

3'4000 N NIA NO 
980000 c NIA NO 

NIA NIA NO 

2500 N NIA NO 
29000 N NIA NO 
20000 N NIA NO 
150000 N NIA NO 

11000 c NIA NO 
NIA NIA NO 
400 OSWER NO 
NIA NIA NO 

23000 N NIA NO 
9800 N NIA NO 
NIA NIA NO 

15000000 N NIA NO 
2500 N NIA NO 
3400 N NIA NO 

150000 N NIA NO 

ARAR/TBC • Appiuble or Releiteanl and Appnipriate Requiremtnl/ To f:hl' Conticllf'f<I 
OSWER • Office of Sobd Wafltt and Emergeni;y ResponH 
J • Ettimlttd Value 

C • Carcinogenic 
N Noncarcinogenic 

(8 

R.llioaalofo< 
Co!Umilanl 
Dolectionor 
s.lodDi 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
EN 

BSL 
BSL 
BSL 
BSL 
BSL 
EN 
BSL 
EN 
BSL 
BSL 
EN 
BSL 
BSL 
BSL 
BSL 



TABLE 10-19-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

ScimlrioTimetram.: Currntandfubw• 
M•dium: &.tac• W-
Elcpo1t1• M9dium: ~· W•r 
E:icpouw. Point: w.u.nct 68 Swfan Wa\af 

(1) (1) 

-..... Minimum ........... MtlXimum Lotation of Maximum 
CAS-.i. .. Cli•rnkal Conc.1f'd1'11tion Qualifier Com:~on Qualifier 

Unit< 
Concltl'1lnltion 

7429905 Alumlncm (All 596.00 596.00 UG/L 041W51iA101 
7440393 Barium{Ba) 4.40 J 4.40 J UG/L 041W51iA101 
7440702 C411eium (Ce) 12700.00 12700.00 UG/L 041W51iA101 
7439a96 lron(Fo) 682.00 682.00 UG/L 041W56A101 
7439954 Magnesium (Mg) 1710.00 J 1710.00 J UG/L 041W56A101 

7439965 l~:~Tn) 11.20 J 11.2() J UG/L 041W56A101 
7440097 K) 676.00 J 575.00 J UGIL 041W56A101 
7440235 ) 9730.00 9730.00 UGll.. 041W56A101 

(1)~~d~c;entrllllon 

a) Uaxi'nLm cgnc.mn.tion UHd u &ctHning w.lu•. 

(4) PRGa for ah trnpnslK scan.rio cliAcLllat.1d baHd on 9qt.1Btians and patltin'1M.rs pru.m..d in Sidon B of this r.port. 

(5) PRGa lfor clXN'l\al'C:i.l"*Un"1c• wcrk9f 1.c~ .c•uW•d b1s.d on •quations .nd param.t:.n plWHnt•d ii\ Saction 9 oflhis r•pall 

(B) Rl:liofMN C.adn S•i;;tkin RH&On: Abo.,,. Sen~ Lav.ts {ASL) 

D•letlon R .. snn~ B•ICYW S.c.rHning L9"al• (BSL) 
B•cllgrourld L9VM (BKG) 

No To.;dy lnlonnalion (NTX) 
En.mielNutriitnt(EN) 

D•t•cllcn 
Fr•®•ric;y 

1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 

RllnQ• of 
Oatliction Limit' ... ... 

NAV 596.00 
NAV 4.40 
NAV 12700.00 
NAV 682.00 
NAV 1710.00 
NAV 11.20 
NAV 676.00 
NAV 9730.00 

111 

Coocanlrafion B1tkground u ... dlul 
St1H•lfn1i1 

596.00 
4.40 

12700.00 
682.00 
1710.00 

11.20 
575.00 

9T.l0.00 

NIA• NQt Applic.obl• 

NAV • Not A11-.ilabllt 

Valu• 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(3) 

AdalHc....itSU 
Tr1spa11111 PRG 

120000 
8300 
NIA 
NIA 
NIA 

2400 
NIA 
NIA 

COPC • Chllmicll of Pt1ti.nlill Conc•m 

(4) 

CQml'n•n:ial Potantial 
Maintenanc• WCdbt ARARITBC 

PRG Sourc• 

250000 N NIA 
18000 N NIA 

NIA NIA 
NIA NIA 
NIA NIA 

5000 N NIA 
NIA NIA 
N/A NIA 

ARARITBC • Ap?Jjcllble or R.i•v•.nt .nd ApprnpJih R•QUir•m.nt/To B• Considar•d 

J • Eslimatad Value 

C • CU1:.ino-g•nie 
N • Nanciarc.ino119nie 

(5 

R~fQI' 

c-... 
CDPCFWig 

DllllectiQnQI' -
NO E!SL 
NO SSL 
NO EN 
NO EN 
NO EN 
NO BSL 
NO EN 
NO EN 



10.20 WETLAND 57 

10.20.1 Site Description 
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Wetland 57 is north of the Oak Grove Campground (Site 39), and due south of 

Forrest Sherman Field. Parsons and Pruitt described this area as a palustrine forested 

emergent system, containing slash pine (Pinus elliotti) and sweet bay magnolia 

(Magnolia virginiana) (USEPA, 1991). This area serves as a minor drainage pathway for the 

surrounding area and may actually be considered a drainage ditch. 

No IR sites are in the immediate vicinity of Wetland 57. The closest site is Site 39 

(Oak Grove Campground Site), on the western side of the Oak Grove Campground. An IRA 

removed contaminated soil at this site in 1994, and the site was approved for no further action. 

10.20.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-20-1 denotes 

the Phase IIA Wetland 57 sampling location. 

Sediment 

Eighteen metals were detected in the single Wetland 57 sediment sample. Mercury (0.14 ppm) 

exceeded its sediment benchmark level (0.13 ppm). Six pesticides were detected in Wetland 57 

sediment, including 4,4'-DDT and its metabolites, aldrin, and beta/gamma-BHC. 4,4'-DDT and 

its metabolites exceeded their benchmark levels, but were below their basewide levels. The 

basewide levels are described in Section 6. Gamma-BHC (0.4 ppb) exceeded its 

sediment benchmark level (0.32 ppb). Aroclor-1260 was detected below its benchmark level. 

Three SVOCs, benzo(b)fluoranthene, fluoranthene, and pyrene, were detected below their 

benchmark levels. Acetone, a common laboratory contaminant, was also detected at Wetland 57. 
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Table 10-20-1 shows the Wetland 57 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-20-2, which 

presents only the parameters with benchmark levels, compares detected concentrations at each 

sample location to sediment benchmark levels, and lists calculated HQs for each parameter. The 

HQs will be further discussed in the ecological risk section (Section 10.20.4). 

Surface Water 

Twelve metals were detected in the single Wetland 57 surface water sample. 

Aluminum (7,390 ppb), iron (7,360 ppb) and lead (16.9 ppb) exceeded surface water quality 

criteria. Methylene chloride, a common laboratory contaminant, was also detected below its 

surface water quality criteria. 

Table 10-20-3 shows the Wetland 57 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-20-4, 

which presents only the parameters with quality criteria, compares detected concentrations at each 

sample location to surface water quality criteria and lists calculated HQs for each parameter. The 

HQs will be further discussed ecological risk section (Section 10.20.4). 

10.20.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking, thus the evaluation is qualitative in nature. The method of evaluating leaching 

from sediment to surface water was presented in Section 9. Table 10-20-5 presents those 

contaminants present in sediment above SSV s and their calculated SSLs. Contaminants present 

in surface water above appropriate standards were presented in Table 10-20-4. 

10-20-2 
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Parameter 

loorganics (mg/kg) 

Alumiawn (Al) 

Arsenic (As) 

Barium (Ba) 

Calcium (Ca) 

(llromium (Cr) 

Cobalt (Co) 

Copper(Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1260 

beta-BHC 

,,, ' < 

gamma-BHC (Lilldane). 

Table 10-20-1 
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NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland 57 Sediments 

Frequency of 
Detection 

111 

1/1 

1/1 

111 

111 

Ill 

111 

1/1 

Ill 

111 

111 

1 /l 

1/1 

l /1 

1/1 

Ill 

111 

111 

111 

1/ 1 

111 

Ill 

l/l 

l/l 

Ill 

10-20-5 

Range of Detected 
Concentrations 

5520 

1.6 

11.3 

2720 

4.8 

0.45 

4.9 

3790 

17.7 

214 

15.8 

0.14 

2 

117 

1.6 

48.8 

9.2 

14.7 

3.3 

7.2 

1.2 

0.2 

3.7 

0.19 

0.4 

Average Detected 
Concentration 

5520 

1.6 

11.3 

2720 

4.8 

0.45 

4.9 

3790 

17.7 

214 

15.8 

0.14 

2 

117 

1.6 

48.8 

9.2 

14.7 

3.3 

7.2 

1.2 

0.2 

3.7 

0.19 

0.4 
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Table 10-20-1 
Phase HA Detected Concentrations in Wetland 57 Sediments 

Frequency of Range of Detected 
Parameter Detection Concentrations 

SVOCs (µg/kg) 

Benzo(b)fluoranlhene 1/1 41 

Fluoranthene I/ l 68 

Pyrene 1/1 72 

voes(µ /k 

Acetone Ill 49 

Note: 

Average Detected 
Concentration 

41 

68 

72 

49 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 

Transport within the Wetland 

Suiface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that the wetland is 

self-enclosed, and that surface water and sediment movement would be influenced primarily by 

storm water influx. 

Sediment Leaching to Suiface Water Pathway 

Four pesticides and one inorganic exceeded their benchmark levels (see Table 10-20-5), but only 

one - mercury - exceeded its SSL. Mercury was not detected in the corresponding 

surface water, thus the potential for leaching is low even though the pathway is considered valid. 

Three inorganics were present in surface water above standards, but they are likely attributable 

to the surface water/groundwater migration pathway. Because one parameter exceeded its SSL, 

the sediment leaching pathway is valid, although the lack of this parameter in surface water 

suggests a low potential for partitioning. 
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Table 10-20-2 

Wetland 57 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Detected 
Location Parameter Concentration 

041M570101 
4,4'-DDD (UG/KG) 3.3 J 

4,4'-DDE (UG/KG) 7.2 J 

4,4'-DDT (UG/KG) 1.2 J 

Aroclor-1250 (UG/KG) 3.7 

Arsenic (MG/KG) 1.6 

Chromium (MG/KG) 4.8 J 

Copper (MG/KG) 4.9 

Fluoranthene (UG/KG) 68 J 

gamma-BHC (Lindane) (UG/KG) 0.4 J 
Lead (MG/KG) 17.7 

Mercury (MG/KG) 0.14 J 

Nickel (MG/KG) 2 J 

Pyrene (UG/KG) 72 

Zinc (MG/KG) 14.7 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

1.22 2.70 

2.07 3.48 

1.19 1.01 

21.5 0.17 

7.24 0.22 

52.3 0.09 

18.7 0.26 

113 0.60 

0.32 1.25 

30.2 0.59 

0.13 1.08 

15.9 0.13 

153 0.47 

124 0.12 

SBV 
Reference 

b 

b 

b 

b 

ab 

ab 

ab 

b 

b 

ab 

ab 

ab 

b 

ab 
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Table 10-20-3 
Phase IIA Detected Concentrations in Wetland 57 Surface Water 

Frequency of Range of Detected 
Parameter Detection Concentrations 

Inorganics (µg/L) 

Aluminum (Al) 111 7390 

Barium (Ba) !fl 25.3 

Calcium (Ca) 111 19400 

Copper (Cu) 111 7.2 

Iron (Fe) 1/1 7360 

Lead (Pb) 111 16.9 

Magnesium (Mg) 111 1570 

Manganese (Mn) 111 134 

Potassium (K) Ill 1040 

Sodium (Na) Ill 6470 

Vanadium (V) 1/1 12.2 

Zinc (Zn) Ill 17.5 

voes(µ L) 

Methylene chloride Ill 150 

Note: 
All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

Transport from the Wetland 

Average Detected 
Concentration 

7390 

25.3 

19400 

7.2 

7360 

16.9 

1570 

134 

1040 

6470 

12.2 

17.5 

150 

Due to the self-enclosed nature of the wetland, surface water and sediment movement will be 

confined to the wetland and contamination can be expected to remain within the wetland. 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources would contribute contamination 

to Wetland 57 through this pathway: 

• Local runoff from Radford Boulevard paralleling the southern boundary of the base. 
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Table 10-20-4 (1) 

J Wetland 57 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality Criteria 
Location Parameter UOM Concentration Criteria HQ Reference 

041W570101 Freshwater 
Aluminum UG/L 7,390.0 87.0 84.94253 a 

Copper UG/L 7.2 7.8 0.92308 ab 

Iron UG/L 7,360.0 1,000.0 7.36 ab 

Lead UG/L 16.9 1.71 9.88304 ab 

Zinc UG/L 17.5 70.2 0.24929 ab 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 
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Table 10-20-5 
Calculated Sediment Screening Values for Wetland 5 

Parameter 

Inorganics 

Mercury 

Organics 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

GammaBHC 

Notes: 

USEPA or FDEP 
Surface Water Standard 

(ppb) 

0.012 •. b 

(ppb) 

10.s• 

0.0064. 

0.001 .. b 

0.08 •. b 

SSL 
Kd DF = 100 

(ppm) 

5.2E+Ol 0.0624 

(ppb) 

1.16E+05 J.22E+08 

2.6E+04 l.69E+04 

6.85E+04 6.85E+03 

27.88 2.24E+02 

Kd for organics calculated using foe of 0.026 (numerical average of all sediment samples). 

Maximum 
Concentration Detected 

(ppm) 

0.14 

(ppb) 

7.2 

3.3 

1.2 

0.4 

Leaching Potential 
DF = 100 

YES 

NO 

NO 

NO 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, l 996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume l, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (1996). 

Groundwater Discharge Pathway 

Based on potentiometric and landform analysis there are no known sources that would contribute 

contamination to Wetland 57 through this pathway. Therefore this pathway is considered invalid. 

10.20.4 Ecological Risk Assessment 

HQs for Wetland 57 sediment samples are presented in Table 10-20-2. Phase IIA sediment results 

compared to the appropriate sediment benchmark levels revealed a HQ above 1 for 

mercury (1.08). Sediment sample results compared to the appropriate sediment benchmark levels 

revealed HQs above 1for4,4'-DDD (2.7), 4,4'-DDE (3.48), and 4,4'-DDT (1.01), respectively. 

However, as noted in the nature and extent discussion, the concentrations of 4,4'-DDT and its 

metabolites were below basewide levels. The HQ was also greater than 1 for gamma-BHC (1.25). 
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Phase IIA surface water results revealed HQs greater than 1 for aluminum (84.94), iron (7.36), 

and lead (9.88) at Wetland 57. HQs greater than 1 indicate a potential for excess risk. 

Wetland 57 is a blue-coded wetland (E/ A&H, 1995a). Since contaminants detected in the 

blue-coded wetlands were isolated, generally below benchmark, basewide, or reference values, 

and did not appear to be related to IR sites, the blue-coded wetlands were not studied further in 

Phase IIB/Ill. Color-codes, groupings and rationale for classification are described in Section 7. 

10.20.5 Human Health Risk Assessment 

10.20.5.1 Samples Included 

Sediment 

041M570101 

Surface Water 

041W570101 

10.20.5.2 Current and Future Land Use 

Wetland 57 is north of the Oak Grove Campground, and serves as a drainage conveyance for the 

woode.d buffer between the campground and Radford Blvd., which passes the campground to the 

north. Though a jogging trail passes by adjacent to this wetland, it lies in a thickly vegetated area 

which would preclude any person from easily trespassing into the area. No routine 

grounds maintenance activities appear to be performed here, and there is no recreational or fishing 

use. 

10.20.5.3 Fish COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 
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10.20.5.4 Sediment COPCs Identified 

As shown in Table 10-20-6, no sediment COPCs were identified. 

10.20.5.5 Surface Water COPCs Identified 

As shown in Table 10-20-7, the following chemical was identified as a COPC: 

• Lead 

10.20.5.6 Risk Characterization 

Lead Risk Characterization 

A conservative exposure scenario was developed to assess the significance of surface water 

concentrations oflead at Wetland 57. This scenario involves a child (age 6 to 7) who accompanies 

an older sibling to the wetland one day a week for a year. Exposure to Wetland 57 surface water 

was addressed as an additional exposure relative to typical exposures encountered at the 

child's home. This additional exposure was presented as an "alternate" source within the 

constructs of the Lead Model. The standard default assumptions in the Lead Model were kept 

to simulate background lead exposures. This was done to provide a conservative estimate of 

daily intake from sources unrelated to Wetland 57. 

The assumption was made that this child would incidentally ingest 0 .05 liters of surface water 

during each visit. Within the Lead Model, an alternate source was entered to account for this 

exposure as previously discussed. The bioavailability of lead ingested from the alternate source 

(Wetland 57 surface water) was equal to that of drinking water lead ingested from the 

standard residential default source. Assuming incidental ingestion of 0.05 liters of surface water 

once per week with a lead concentration of 16.9 µg/L, the annual alternate source exposure was 

estimated to be 0.12 µg lead/day. Table 10-20-8 presents the lead model output for a child 6 to 

7 years old under these exposure conditions. 

10-20-12 



TABLE 10-20-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timtrram.: CUfTlfll: ~ Futurt 

I M•dlum: S&dlm•nl 
~t..f•dWm; SedlmMI 
Elqxlswe Point: W.u.nd IH SedlmeN 

(1) (1) - Minimum MaJ<lmum M.;ur,imum 
CASNumber Chemical 

Ce>nc1nll'iltie>11 Quald'iu' Concenlntioo Qua- Units 

72548 4.4'-00D 3.3000 J 3.3000 J UG/KG 
72559 4,4'-00E 7.2000 J 7.2000 J UGIKG 
50293 4,4'-00T 1.2000 J 1.2000 J UG/KG 
67641 Acetone 49.0000 49.0000 UG/KG 
309002 Aldrin 0.2000 J 0.2000 J UGIKG 

7429905 Aluminum (Al) 5520.0000 5520.0000 MGIKG 
11096825 Aroclor-1260 3.7000 3.7000 UG/KG 
7440382 Arsenic (As) 1.6000 1.6000 MG/KG 
7440393 Balium(El<I) 11.3000 J 11.3000 J MGIKG 
205!l92 Benzo(b )lluoranltlene 41.0000 J 41.0000 J UGIKG 
319857 beta..BHC 0.1900 J 0.1900 J UG/KG 

7440702 Calcium (Ca) 2720.0000 2720.0000 MG/KG 
7440473 Chromium (Gr) 4.8000 J 4.8000 J MG/KG 
7440484 Cobalt(Co) 0.4500 J 0.4500 J MG/KG 
7440508 Copper(CU) 4.9000 4.9000 MGIKG 
206440 Fluoran1hene 68.0000 J 68.0000 J UGIKG 
58899 ganvna-BHC (llndane) 0.4000 J o 4000 J UG/KG 

7439896 lron(Fe) 3790.0000 3790.0000 MG/KG 
7439921 Lead(Pb) 17.7000 17.7000 MGIKG 
7439954 Magnesium {Mg) 214.0000 J 214.0000 J MG/KG 
7439965 Manganese (Mn) 15.8000 15.BOOO MG/KG 
7439976 MerW)'(Hg) 0.1400 J 0.1400 J MG/KG 
74'10020 Nickel (Ni) 2.0000 J 2.0000 J MG/KG 
7440097 Potassium (KJ 117.0000 J 117.0000 J MG/KG 
129000 f'/rene 72.0000 72.0000 UGIKG 

nB2492 Selenium (Se) 1.6000 1.6000 MG/KG 
7440235 Sodum(Na) 48.8000 J 48.8000 J MGJKG 
7440622 Vanadium(V) 9.2000 9.2000 MG/KG 
7440686 Zinc (Zn) 14.7000 14.7000 MGIKG 

(1) Mlnlnnmfmaxlm&m detected concentration 
(2) Maxl'num eoncentni.tion uM<f •• 1creening wh.H!. 
(3) B1~ .. 1u .. -. not dovelopod for this media. 
(4) PRGJ 1or site trt11pasw 1.cenario calculated based on equations and paramc111/"I pl'e:tented in Section 8 of this report. 
(5) RHidential 1Dil RSC. ~•Hnted ii Rl'gjon. lll Risko-Sand Concentration T1.blea, (USEPA, 199tl). 
(8) R11tionlilei Cadet Seledion Renon; Above Screening Leve~ {ASL) 

Deletion Reason; Below Screening Leveh (BSL) 
Bukgro111d ~ ... els (BKG) 
No To.'dc:i)' Information (NTX) 
Enantial Nl..ft.ri11nt (EN) 

~- Range ol Detection 
quenc;y L.mti: 

I 1 NA\I 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 
041M570101 1 I 1 NAV 
041M570101 1 I 1 NAV 
041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 
041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 
041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

ll41M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 
041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 
041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 

041M570101 1 I 1 NAV 
041M570101 1 I 1 NAV 

' 

(2) 

Coneenta.UOn Used 
MEAA forSetHning 

3.3 3.3 
7.2 7.2 

1.2 1.2 
49 49 

0.2 0.2 

5520 5520 

3.7 3.7 

1.6 1.6 

11.3 11.3 
41 41 

0.19 0.19 
2720 2720 

4.8 4.8 

0.45 o 45 
4.9 4.9 

68 68 

0.4 0.4 
3790 3790 

17.7 17.7 

214 214 

15.8 15.8 
0.14 0.14 

2 2 
117 117 

72 72 

1.6 1.6 
48.8 48.8 
9.2 9.2 
14.7 147 

Dl'finillor11s: 

(3) (4) 

B1.c::kground Adolet.ellllnl Site 
V1.lu1 TfHJIHUtPRG 

NIA 

NIA 

NIA 
NIA 
N/A 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA •Not ~pJicabJe 
NAV • Not Avaiable 

92000 
65000 

65000 

32000000 
1300 

320000 

11000 

15 

22000 
30000 

12000 

NIA 

1600 
19()00 

13000 

13000000 

17000 

N/A 

400 
NIA 

15000 
95 

6300 
NIA 

9500000 

1600 

NIA 

2200 
95000 

Rosidentlal Soil RSC 

2700 
1900 

1900 

780000 

38 

7800 

320 

0.43 

550 

880 

360 
NIA 

23 

470 

310 

310000 

490 

NIA 

400 

NIA 

1100 

2.3 

160 

NIA 

230000 

39 
NIA 

3400 

150000 

COPC • Chemic1d of Potential Concft'n 

(5) 

Potential 
COPC 

AAAR/TBC 
Flag 

50ll'Ce 

c NIA NO 
c NIA NO 
c NIA NO 

N NIA NO 

c NIA NO 

N NIA NO 
c NIA NO 

c NIA NO 

N NIA NO 
c NIA NO 
c NIA NO 

NIA NO 

N NIA NO 

N NIA NO 

N NIA NO 

N NIA NO 
c NIA NO 

NIA NO 

OSWER NO 
NIA NO 

N NIA NO 
N NIA NO 
N NIA NO 

NIA NO 
N NIA NO 

N NIA NO 
NIA NO 

N NIA NO 

N NIA NO 

ARAR/TBC • ~pUc:able or Ref.eveant and Apprcpti'ille Requin.menlJ To 8• Consider1d 
OSVVER • Office of Solid Wntt ind ErnerQen.cy Re$ponn 
J • Estimated Valw 
C • CarcinogenH: 
N NOllC11rcinogenic 

(5; 
Rationalolo< 
Cont.aminMll 
D-or - .. 

BSL 
BSL 
BSL 
BSl 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
EN 

BSL 
BSL 
BSL 
BSL 
BSL 
EN 

BSL 
EN 
SSL 
BSL 
BSL 
EN 

BSL 
BSL 
EN 

BSL 
BSL 



Scenario T1metramtr Curr•nt and Future 
Medium: SUrtace Water 
Expoaute Msdil.lm: &!~ Water 
Exposure Pomt: 'Netland 51 Surface Water 

(1) 

TABLE 10-20-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

(1) (2) 

Oetec:ticn Cancentratlon 

(3) (4) 

Pota11li.ll 
CASNumber Chemical 

Minimum Minimum M1:1rimum Maximum Location of Maximum Range .af BackgrCH.1nd Adolescent Sita 
ConcantJ9tiQn Qualifier Conuntr.aOon Qualifier 

Unil1 
Concentration Frequency Detection Limit.I Mean UMtd fur 

Value Traspauer PRO 
Tap Water RBC ARARITBC 

, .. ..,.,~ Aluminum (Al) 7390.00 0 7390.00 0 UGIL 

7440383 Balium(Ba} 25.30 J 25.30 J UGIL 

7440702 Calcium(Ca) 19400.00 0 19400.00 0 UGIL 

7440508 C-r(Cu) 7.20 J 7.20 J UGIL 
7439891; Iron (Fo) 7360.00 0 7360.00 0 UGIL 

7439921 16.90 0 16.90 0 UG/L 
7439954 (Mg) 1570.00 J 1570.00 J UG/L 

709965 Manganeso (Mn) 134.00 0 134.00 0 UGIL 

75092 Methylene chloride 150.00 D 150.00 D UGIL 

7440097 Potassium (K) 1040.00 J 1040.00 J UGIL 
7440235 Sodiwn(Na) 6470.00 D 6470.00 0 UGIL 

7440622 VanadiumM 12.20 J 12.20 J UGIL 

7440666 Zinc(Zn) 17.50 J 17.50 J UGIL 

{1} Minlmuml1N1X!mum detected concentration 

(2) Mnlmum CQflC9ntraUon ull&d H 1r;reening vall.Je, 

(3) PRG1f0l11dol11&1:ant •it• ttnpasser scenarlo ~lw!at•d uioing eq11al.lons ar\d parameters- presented in Sec:hon 8 ofthi.& rep.on 

(4) Tap water RBC1 pi-t11entecl In Ragion 1U Risk...S.sed Concentration Tables, {USEPA, 1'ilbl8) 

(5) Rlllionale coo .. Selec:licn R•Hcn A.bovll' Screening Level& {A.SL) 

Deletion Reason· BelOW Screening L11veh• {BSL) 

Background levels (BKCi} 

Easenbal Nutrient (EN) 

No To);icity Information {NTX) 

041W570101 1 

041W570101 1 
041W570101 1 
041W570101 1 
041W570101 1 
041W570101 1 
041W570101 1 
041W570101 1 
041W570101 1 
041W570101 1 

041W570101 1 

041W570101 T 
041W570101 1 

I 1 NAV 7390.00 
I 1 NAV 25.JO 
I 1 NAV 19400.00 
I 1 NAV 7.20 
I 1 NAV 7360.00 
I 1 NAV 16.90 

I 1 NAV 1570.00 

I 1 NAV 134.00 

I 1 NAV 150.00 

I 1 NAV 104ll.OO 

I 1 NAV 6470.00 

I 1 NAV 12.20 

I 1 NAV 17.50 

Definitions 

Scrw«1ing 

7390.00 

25.30 
19400.00 

7.20 
7360.00 

16.90 

1570.00 

134.00 

150.00 

1040.00 

6470.00 

12.20 

17.50 

NIA~ Not Applic<11.bl1 

NAV ::::: Not A\ta.ilable 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

COPC; Chemical of PotE1nU11I Con.cam 

120000 3700 N 

8300 260 N 

NIA NIA 

4800 150 N 

NIA NIA 

15 TS 

NIA NIA 

2400 73 N 

1000 4.1 c 
NIA NIA 

NIA NIA 

830 26 N 

36000 1100 N 

ARARITBC: A.ppHcable or Relewiant and Appropriate Requirement{ Tet Be C-Oniidaraci 

TTAL = Tre11tfTl&nt teclimqua ac\ion level 

J =Estimated Value 

C = Carcina,.Bnii:: 

N = Noncarcincgenic 

SoW"C8 

NIA 

NIA 

NIA 

NIA 

NIA 

TTAL 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

(5 

R•tlollaililfoi 
Contanww!t 

COPC FIQg 

°"'"""°""' S.iectk>n 

NO BSL 
NO BSL 

NO EN 

NO BSL 

NO EN 

'l'ES ASL 

NO EN 

NO EISL 

NO EISL 

NO EN 

NO EN 

NO BSL 

NO BSL 



Table 10-20-8 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland 57 
Pensacola, Florida 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 µg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
0-l 1.0 
1-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

DIET: DEFAULT 

2.0 
3.0 
5.0 
5.0 
5.0 
7.0 

7.0 

DRINKING WATER Cone: 4.00 µg Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL&DUST: 
Soil: constam cone. 
Dust: constant cone. 

Age Soil (µg Pb/g) 
IJ..1 200.0 
1-2 200.0 
2·3 200.0 
3-4 200.0 
4-5 200.0 
5-6 200.0 
6-7 200.0 

House Dust (µg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

200.0 

Additional Dust Sources: None DEFAULT 

Alternative Source Intake: Wetland 57 surface water 
6-7: O. I2 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Lung Abs.(%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

32.0 

Final Remedial Investigation Report 
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YEAR 
Blood Level 

(µgtdL) 
Total Uptake 

(µg/day) 
Soil+ Dust Uptake 

(µg/day) 
Diet Uptake 

(µg/day) 
Water Uptake 

(µg/day) 
Alt. Source Uptake 

(µg/day) 
Air Uptake 

(µ,glday) 

0.5-1: 4.1 7.60 
1-2: 4.5 10.93 
2-3: 4.2 11.44 
3-4: 4.0 11.48 
4-5: 3.4 9.65 
5-6: 3.0 9.39 
6-7: 2.7 9.53 

4.68 
7.36 
7.44 
7.53 
5.69 
5.16 
4.89 

2.54 
2.63 
2.98 
2.90 
2.85 
3.03 
3.36 

10-20-15 

0.37 
0.91 
0.96 
0.99 
1.04 
1.11 
1.13 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 

0.02 
0.03 
0.06 
0.07 
0.07 
0.09 

0.09 
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Figure 10-20-2 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

2.7 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.25%. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, surface water 

lead concentrations at Wetland 57 would not require specific action under the hypothetical 

exposure scenario. 

10.20.5.7 Remedial Goal Options 

No COCs were identified for Wetland 57, and as a result, no RGOs were calculated. 

10.20.6 Conclusions and Recommendations 

Wetland 57 is classified as a blue-coded wetland, where contaminants were mostly isolated, 

generally below benchmark or reference values, and did not appear to be related to IR sites. The 

blue-coded wetlands were not studied further in Phase IIB/111. 

The HHRA identified no fish tissue or sediment COPCs. Lead was identified as a surface water 

COPC. Under USEPA guidelines, surface water lead concentrations at Wetland 57 would not 

require specific action under the hypothetical exposure scenario. Therefore, no COCs were 

identified for Wetland 57 and no RGOs were calculated. Because no ecological or human health 

risks are present at Wetland 57, no further action is recommended for this wetland. 
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Probability Plots for Blood Lead Levels Wetland 57 

J. 2 3 4 5 6 

cu~o~~: J.8.88 ug/dL 
Geo Mean <CM> • 2 .7 
In~e:rsec~: 8.25 Y. 

7 B 9 
BLOOD LEAD COHCENTRATION (ug/dL) 

72 ~o 84 Mon~:tas 

10-20-17 

J.8 



Final Remedial Investigation Report 
NAS Pensacola Site 41 
Section JO: Site-Specific Evaluations 
August 31, 2000 

This page intentionally left blank. 

10-20-18 



10.21 WETLAND 58 

10.21.1 Site Description 
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Wetland 58 is near the shoreline of the intercostal waterway, southwest of Lighthouse Point and 

east of the Oak Grove Campground (Site 39). Parsons and Pruitt (USEPA, 1991) described this 

area as a palustrine shrub-scrub system with the dominant vegetation made up of titi 

(Cyrilla racemiflora) and buttonbush (Cephalanthus occidentalis). 

Wetland 58 is adjacent to an isolated location of the Intercoastal Waterway at NAS Pensacola. It 

appears as a heavily vegetated interdunal swale, upgradient from the shoreline, and is seasonally 

saturated during the rainy season. A seaward breach allows surface water to run off into the 

Intercoastal Waterway. This wetland is a fresh water wetland and is not regularly tidally 

influenced. It does, however, appear to wash out during severe storms. 

No IR sites exist in the immediate vicinity of Wetland 58. 

10.21.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-21-1 denotes 

the Phase IIA Wetland 58 sampling location. 

Sediment 

Fifteen metals were detected in the single Wetland 58 sediment sample. No metals exceeded the 

sediment benchmark levels at Wetland 58. No pesticides were detected in the Wetland 58 

sediment sample. The PCB Aroclor-1260 was detected below its sediment benchmark level. 

Thirteen SVOCs, mostly high-and low-molecular weight PAHs, were detected in Wetland 58 

sediment samples. Six SVOCs exceeded benchmark criteria including 2-rnethylnapthalene 

(110 ppb), acenaphthene (110 ppb), anthracene (84 ppb), fluorene (120 ppb), 

naphthalene (220 ppb), and phenanthrene (250 ppb). The voe acetone, a common laboratory 
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contaminant, was detected at Wetland 58. Table 10-21-1 shows the Wetland 58 Phase IIA 

sediment sample results (frequency of detection, range of detected concentrations, and average 

detected concentration). Table 10-21-2 compares detected concentrations at each sample location 

to sediment benchmark levels, and lists calculated HQs for each parameter. Only detected 

parameters with benchmark levels are presented in Table 10-21-2. The HQs will be further 

discussed ecological risk section (Section 10.21.4). 

Surface Water 

Eleven metals were detected in the single Wetland 58 surface water sample. Aluminum 

(1,090 ppb), iron (4,070 ppb), and lead (7.4 ppb) exceeded their surface water quality criteria at 

Wetland 58. No organics were detected in Wetland 58 surface water samples. 

Table 10-21-3 shows the Wetland 58 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-21-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the parameters with quality criteria are presented in 

Table 10-21-4. The HQs will be further discussed ecological risk section (Section 10.21.4). 

10.21.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking; thus many evaluations are qualitative in nature. The method of evaluation of the 

leaching from sediment to surface water was presented in Section 9. Table 10-21-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SS Ls. 

Contaminants present in surface water above water quality criteria are presented in Table 10-21-4. 

10-21-2 
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Parameter 

Inorganics (mg/kg) 

Aluminwn (Al) 

Arsenic (As) 

Bariwn (Ba) 

Calcium (Ca) 

Cfuomium (Cr) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Vanadium (V) 

Zinc (Zn) 

PCBs (µ k 

Aroclor-1260 

SVOCs (µ lk 

2-Methylnaphthalene 

Acenaphthene 

Anthracene 

Butylbenzylphthala!e 

Carbazole 

Di·n·butylph!halate 

Dibenzofuran 

Fluoranthene 

Fiuoi:ene '' . 

Table 10-21-1 
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Phase IIA Detected Concentrations in Wetland 58 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

111 1360 1360 

1/1 0.27 0.27 

Ill 1.2 1.2 

1/1 230 230 

111 1.2 1.2 

1/1 1.8 1.8 

111 548 548 

11 I 7.8 7.8 

111 70 70 

111 1.2 1.2 

Ill 1.2 1.2 

111 41.2 41.2 

I II 0.41 0.41 

111 2.5 2.5 

111 2.3 2.3 

Ill 0.66 0.66 

111 110 110 

111 110 110 

111 84 84 

1/1 25 25 

1/1 40 40 

Ill 42 42 

I II 88 88 

111 110 110 

111 120 120 
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Table 10-21-1 
Phase IIA Detected Concentrations in Welland 58 Sediments 

Parameter 

SVOCs (µg/kg) (Continued) 

Naphthalene 

Phenanthrene 

Pyrene 

bis(2-Elhylhexyl)phlhalate (BEHP) 

voes(µ /k 

Acetone 

Notes: 

Frequency of 
Detection 

111 

111 

1/1 

111 

111 

Range of Detected 
Concentrations 

220 

250 

70 

34 

520 

Average Detected 
Concentration 

220 

250 

70 

34 

520 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb ), excepL for metals which are in milligrams per kilogram (mg/kg) or 
pans per million (ppm). 

Transport into the Wetland 

Swface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 58 through this pathway: 

• Potential storm water runoff and sediment entrainment from Sites 39 and 4, and 

from roadways and paved areas on the southeast side of the N-S runway at 

Forrest Sherman Field. 

The presence of sediment contaminants above benchmark levels (see Table 10-21-5) validates the 

sediment transport pathway, and by inference the surface water pathway. Additionally, copper, 

lead, and iron were present in surface water above standards, further validating the pathway. 
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Table 10-21-2 

Wetland 58 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Detected 
Location Parameter Concentration 

041M580101 
2-Methylnaphthalene (UG/KG) 110 

Acenaphthene (UG/KG) 110 

Anthracene (UG/KG) 84 

Aroclor-1260 (UG/KG) 0.66 J 

Arsenic (MG/KG) 0.27 J 

bis(2-Ethylhexyl)phthalate (BEHP) (UG/KG) 34 J 

Chromium (MG/KG) 1.2 

Copper (MG/KG) 1.8 

Fluoranthene (UG/KG) 110 

Fluorene (UGIKG) 120 

Lead (MG/KG) 7.8 

Naphthalene (UG/KG) 220 

Nickel (MG/KG) 1.2 J 

Phenanthrene (UG/KG) 250 

Pyrene (UG/KG) 70 

Zinc (MG/KG) 2.3 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SOAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

20.2 5.45 

6.71 16.39 

46.9 1.79 

21.6 0.03 

7.24 0.04 

182 0.19 

52.3 0.02 

18.7 0.10 

113 0.97 

21.2 5.66 

30.2 0.26 

34.6 6.36 

15.9 0.08 

86.7 2.88 

153 0.46 

124 0.02 

SBV 
Reference 

b 

b 

b 

b 

ab 

b 

ab 

ab 

b 

b 

ab 

b 

ab 

b 

b 

ab 
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Table 10-21-3 
Phase IIA Detected Concentrations in Wetland 58 Surface Water 

Frequency of Range of Detected 
Parameter Detection Concentrations 

lnorganics (µg/L) 

Aluminum (Al) 111 1090 

Arsenic (As) 111 3.1 

Barium (Ba) 1/1 3.4 

Calcium (Ca) 1/1 9230 

Copper (Cu) Ill 5.2 

Iron (Fe) 1/ I 4070 

Lead (Pb) 1/1 7.4 

Magnesium (Mg) 1/1 4110 

Potassivrn CK) 111 1420 

Sodium (Na) 1/1 11400 

Vanadium (V) 1/1 10.6 

Nore: 
·All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

Groundwater Discharge Pathway 

A veragc Detected 
Concentration 

1090 

3.1 

3.4 

9230 

5,2 

4070 

7.4 

4110 

1420 

11400 

10.6 

Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland 58 through this pathway: 

• Discharge from Site 4. Groundwater from this site, however, has not been found to be 

contaminated, thus the pathway is considered invalid. 

Transport within the Wetland 

Swface Water/Sediment Migration Pathway 

There does exist a small drainage feature on the southeast side of the wetland. This feature is 

likely active during very high water table events or storm surge recession. The likely 

migratory pathway for surface water and sediment is towards the Pensacola Bay. Therefore, both 

sediment and surface water contamination can be expected to remain mobile. 
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Table 10-21-4 (1) 

Wetland 58 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W580101 Freshwater 
Aluminum UG/L 1,090.0 87.0 12.52874 

Arsenic UG/L 3.1 50.0 0.062 

Copper UG/L 5.2 7.8 0.66667 

Iron UGIL 4,070.0 1,000.0 4.07 

Lead UGIL 7.4 1.71 4.32749 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

a 

b 

ab 

ab 

ab 
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Table 10-21-5 
Calculated Sediment Screening Values for Wetland 58 

USEPA or FDEP 
Surface Water SSL 

Pardllleter Standard Kd DF = 100 

Organics (ppb) Cppbl 

2-methy )naphthalene NA 3.66E+Ol NA 

Amhracene 110,000 b I .44E+02 l.59E+09 

Acenapthene 17 I 3.82E+Ol 6.51E+04 

Fluorene 14,000 b 6.74E+Ol 9.45E+07 

Naphthalene 62. 9.78 6.14E+04 

Phenanthrene 0.031 b 1.47E+02 4.56E+02 

Notes: 
Kd for organics calculated using foe of 0.0127 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potential 

Detected DF 100 

Cpphl 

110 NO 

84 NO 

110 NO 

120 NO 

220 NO 

250 NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix Vil, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
Kd normalized partitioning coefficient, 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (I 995a). 
b FDEP Class III Water Quality Criteria (1996). 

Sediment Leaching to Swface Water Pathway 

Six organics - all semivolatiles - exceeded their respective benchmark levels, but none exceeded 

their calculated SSL. None of the parameters that exceeded surface water criteria were present 

above benchmark levels in sediment (which are lower than a calculated SSL) indicating their 

provenance to be surface water migration. Therefore, this pathway is considered invalid and 

contaminants in sediment can be expected to remain within that media. 

Transport from the Wetland 

Surface water and sediment movement can be expected to occur from the wetland into the 

Bay system during periods of high water table or during storm surge recession. 
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10.21.4 Ecological Risk Assessment 
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HQs for Wetland 58 sediment samples are presented in Table 10-21-2. Phase IIA sediment results 

compared to the appropriate sediment benchmark levels revealed HQs above 1 for the SVOCs 

2-methylnapthalene (5.45), acenaphthene (16.39), anthracene (1.79), fluorene (5.66), naphthalene 

(6.36), and phenanthrene (2.88). Phase IIA surface water results revealed HQs above 1 for 

aluminum (12.52), iron (4.07), and lead (6.32). HQs greater than 1 indicate the potential for 

excess risk. 

Wetland 58 is a blue-coded wetland (E/A&H, 1995a). Since contaminants detected in the 

blue-coded wetlands were isolated, generally below screening or reference values, and did not 

appear to be related to IR sites, the blue-coded wetlands were not studied further in Phase IIB/III. 

Color-codes, groupings and rationale for classification are described in Section 7. 

10.21.5 Human Health Risk Assessment 

10.21.5.1 Samples Included 

Sediment 

041M580101 

Surface Water 

041W580101 

10.21.5.2 Current and Future Land Use 

Wetland 58 is on an isolate stretch of beach along the Intercoastal Waterway of Pensacola Bay. 

It lies approximately 0.5 miles east of Oak Grove Campground, and 0.5 miles west of a group of 

beach cabins rented by the base Morale, Welfare, and Recreation (MWR) department. The area 

is open to the public, so the adolescent trespasser scenario is valid. Hikers might venture into the 

area. Wetland 58 is not in an area which would be frequented by maintenance workers. A 
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dune restoration area lies to the south of Wetland 58, indicating that this area is likely going to 

remain preserved in its natural state. 

10.21.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.21.5.4 Sediment COPCs 

As shown in Table 10-21-6, no sediment COPCs were identified. 

10.21.5.5 Surface Water COPCs 

As shown in Table 10-21-7, no surface water COPCs were identified. 

10.21.5.6 Risk Summary 

No COPCs were identified form Wetland 58. As a result, no formal human health risk assessment 

was conducted for Wetland 58. 

10.21.6 Conclusions and Recommendations 

Wetland 58 is classified as a blue-coded wetland, where contaminants were mostly isolated, 

generally below benchmark or reference values, and did not appear to be related to IR sites. The 

blue-coded wetlands were not studied further in Phase IIB/111. Since no COPCs were identified 

for Wetland 58, no formal HHRA was conducted. Because no ecological or human health risks 

are present at Wetland 58, no further action is recommended for this wetland. 
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TABLE 10-21-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Sctnerio Tim.frame: Cl.ITetf: and Ftl!.n 

I MNt.nl: S.cjrfMlf'll 

E:¢iew"• Medn.m: s..a.rneni 
~·Point: Wiilland 58 59.cimoct 

(1) (1) 

Minimum Minimum Maximum Maximum CASNLmb« Chemical Units 
Concerdnlion Qualifier Concentralion Qualifier 

83329 Acenaphihene 110.0000 ....... 
67641 Acetone 520.0000 520.0000 UG/KG 

7429905 Alumlrn.rn (Al) 1360.0000 1360.0000 MC?wl<G 
120127 An!Mlcene 84,0000 84.0000 UC?wl<G 

11096825 Aroolof-1260 0.6600 J 0.6600 J UGIKG 
7440382 Arsenic (As) 0.2700 J 0.2700 J MG/KG 
7440393 Bario.rn (Ba) 1.2000 J 1.2000 J MG/KG 
117817 lato(BEHP) 34.0000 J 34.0000 J UG/KG 
85687 thalate 25.0000 J 25.0000 J UGll<G 

7440702 Calcio.rn(Ca) 230.0000 J 230.0000 J MG/KG 
86748 Caltazole 40.0000 J 40.0000 J UGIKG 

7440473 Chromlo.rn (Gr) 1.2000 1.2000 MG/KG 
7440508 Copper(Cu) 1.8000 1.8000 MG/KG 
132649 Dibenzoliran 88.0000 J 88.0000 J UGIKG 
84742 ll!-n-butylphthalate 42.0000 J 42.0000 J UG/KG 
206440 FIUoran1hene 110.0000 110.0000 UGIKG 
80737 FIUorene 120.0000 120.0000 UGIKG 

7439896 Iron (F•) 548.0000 548.0000 MG/KG 
7439921 lead(Pb) 7.8000 7.8000 MG/KG 
7439954 Magnesium (Mg) 70.0000 J 70.0000 J MG/KG 
7439965 Manganese (Mn) 1.2000 1.2000 MG/KG 
91203 Naph1halene 220.0000 220.0000 UGIKG 

7440020 Nlckel(Ni) 1.2000 J 1.2000 J MG/KG 
85018 Phenanttrene 250.0000 250.0000 UGIKG 

7440097 Pola$$1t.rn (K) 41.2000 J 41.2000 J MG/KG 
129000 Pyrene 70.0000 70.0000 UG/KG 

7782492 SeleniLVn (Se) 0.4100 J 0.4100 J MG/KG 
7440622 Vanaclo.rn(V) 2.5000 J 2.5000 J MG/KG 
7440666 Zinc 1Znl 2.3000 2.3000 MG/KG 

(1) Mininumlmuinum deteoled.,.,....,,.tJon 

(2) MiaDni,m CMC41ntnltian UHd H S:tr9~ value. 

(3) Bacl<g<Uld vakHI• w"'" not de>eloped lot this media. 

(•) PRG1 for ..a1 trespaSHr •c.na.rio calculated biased onequetiDM and parameters presented In S.i:lkin 8 ofthie report. 

(5) ftollldentiol 1oi RBCs prosonted In Region Ill Ri•J<.eased C-Table•, (USEPA, 1 IHIS). 

(8) R•tion&lo CodH Soloction R11"°"' >l!o"" Screlril;i Lovett (ASL) 

o.N(km Reason: 8•1aw ScrNning level' (SSL) 
ililcl<gound Levels (BXG) 
No T o~oity lnfonnatlon (NTX) 
Ewunlial Nl.tlieri (EN) 

Loc1.tlon of o.lec;tion 
M1xilvn Frequency 

Concentllition 

101 1 I 
041M580101 1 I 
041MSB0101 1 I 
041MSB0101 1 I 
041MSB0101 1 I 
041M580101 1 I 
041M580101 I I 
041M580101 1 I 
041M580101 1 I 
041M580101 1 I 
041M5B0101 1 I 
041M580101 1 I 
041M580101 1 I 
041M580101 1 I 
041M580101 1 I 
041MSB0101 1 I 
041M580101 1 I 
041M580101 1 I 
041M580101 1 I 
041M580101 1 I 
041M580101 1 I 
041M5B0101 1 I 
041M580101 1 I 
0411.1580101 I I 
041M580101 1 I 
041MSB0101 1 I 
041MSB0101 1 I 
0411.1580101 1 I 
041M580101 1 I 

(2) 

R~e of Detection ConeentraUon Used 
Llmls MEAN 

for Screening 

1 NAV 110.00 110 
1 NAV 520.00 520 
1 NAV 1360.00 1360 
1 NAV 84.00 84 
1 NAV 0.66 0.66 
1 NAV 0.27 0.27 

1 NAV 1.20 1.2 
1 NAV 34.00 34 
1 NAV 25.00 25 
1 NAV 230.00 230 
1 NAV 40.00 40 
1 NAV 1.20 1.2 
1 NAV 1.80 1.8 
1 NAV 88.00 88 
1 NAV 42.00 42 
1 NAV 110.00 110 
1 NAV 120.00 120 
1 NAV 548.00 548 
1 NAV 7,80 7.8 
1 NAV 70.00 70 
1 NAV 1.20 1.2 
1 NAV 220.00 220 
1 NAV 1.20 1.2 
1 NAV 250.00 250 
1 NAY 41,20 41.2 
1 NAV 70.00 70 
1 NAV 0.41 0.41 
1 NAV 2.50 2.5 
1 NAV 2.30 2.3 

Definitions: 

(3) (4) 

Bad:ground A4olescenl Sit• 
Value TrHpa:ss.er-PRG 

NIA 19000000 
N/A 32000000 
NIA 320000 
NIA 95000000 
NIA 11000 
NIA 15 
NIA 22000 
NIA 1600000 
NIA 63000000 
NIA NIA 
NIA 1100000 
NIA 1600 
NIA 13000 
NIA 1300000 
NIA 32000000 
NIA 13000000 
NIA 13000000 
NIA NIA 
NIA 400 
NIA NIA 
NIA 15000 
N/A 13000000 
NIA 6300 
NIA 9500000 
NIA NIA 
NIA 9500000 
NIA 1600 

NIA 2200 
NIA 95000 

NIA•Nol~ 

NAY• Nol Avdable 

cope• Chemic.al of Potentai ConcM'! 

(5) 

Pol...tial 
Residential Soi COPC 

RBC 
ARARITBC 

Flag -
470000 N NIA NO 
780000 N NIA NO 

7800 N NIA NO 
2300000 N NIA NO 

320 c NIA NO 
0.43 c NIA NO 

550 N NIA NO 
46000 c NIA NO 

1600000 N NIA NO 
NIA NIA NO 

32000 c NIA NO 
23 N NIA NO 
310 N NIA NO 

31000 N NIA NO 
780000 N NIA NO 
310000 N NIA NO 
310000 N NIA NO 

NIA NIA NO 
400 OSW'ER NO 
NIA NIA NO 
1100 N NIA NO 

310000 N NIA NO 
160 N NIA NO 

230000 N NIA NO 
NIA NIA NO 

230000 N NIA NO 
39 N NIA NO 
55 N NIA NO 

2300 N NIA NO 

ARARITBC •Applicable or Retev..rwt and Appropliate R&quirement/ To Bti Cons.l:dw•d 

OSYJER • Oft!~• of Soicl Wnle and Emergency Re&ponse 

J • Estimated VNue 

C• C•rc:R:iQtillc 
NNgnc:arci'N:igenic 

(6) 

R1tion:&Sa tor 
Cool-
Dolodlon0< --

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
EN 

BSL 
BSL 
BSL 
BSl 
BSL 
BSl 
BSL 
EN 
BSL 
EN 
BSL 
BSL 
BSL 
BSL 
EN 
BSL 
BSL 
BSL 
BSL 



TABLE 10-21-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

&.enario Tirneframe: CU'rent ind Future 
Medium: &me• Water 
E'.xpo1lll'e Medil.m: Swfac11 Water 
Exposll'e Polnt: Wetland 58 Surfac:e water 

(I) (1) 

CAS- Chemical MinimL1111 Minimum M»•lmum Ma)jmum 
Units 

Lo1::ation of Maximum 
ConeeriniUan Quafifier Ca~ntration Qualifier 

7429905 Aluminum (Al) 1090.00 1090.00 UG/L 
7440382 Arsenic (As) 3.10 J 3.10 J UG.1._ 
7440393 Billlum (Ba) 3.40 J 3.40 J UG.1._ 
7440702 Cslcium(Ca) 9230.00 9230.00 UGIL 
7440506 Copper(CU) 5.20 J 5.20 J UGIL 
7439896 Iron (Fe) 4070.00 4070.00 UG/L 
7439921 Lead (Pb) 7.40 7.40 UG/L 
7439954 Magnesitrn (Mg) 4110.00 J 4110.00 J UG.1._ 
7440097 Polassh.rn (K) 1420.00 J 1420.00 J UG.1._ 
74402l5 Sodium (Na) 11400.00 11400.00 UG/L 
7440622 Vanaditrn fVl 10.60 J 10.60 J UG/L 

(1) M~ dcteded concentration 

(2) Mlllnum conc•l'llr.ltion uted H tcreeniig v.r.lu~. 

(3) PRGs for adohnu;ent d.1 tr11pauer scenario cilk:iiated us.Mlg equations 1.nd parameters. presented in Sec:twn B ofttiis report. 

(ill) T~ WI.tee RBCt; pi'Hedld Ii Rogian Ill Risk-Bawd Connritation Tabin, (USEPA, 1998). 

(5) R.a.lionale Codes Selection RHson: Ab~e Scni-ming Le'J'els (ASL) 

Deletion Rea.$on: Below ~reening Le..,-11ls (6Sl) 
llaelqjround Lo;ol• (BKG) 

Essential Nl.Crient (EN) 

No Toxicity lntonmlicm (NTX) 

Concentration 

041W580101 
041W580101 
041W580101 
041W5B0101 
041W560101 
041W5B0101 
041W560101 
041W580101 
041W580101 
041W560101 
041W5B0101 

Detection 
Frequency 

1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 

Range of 
011h1dion Limit.1 MHn 

NAV I IV>V.W 

NAV 3.10 
NAV 3.40 
NAV 9230.00 
NAV 5.20 
NAV 4070.00 
NAV 7.40 
NAV 4110.00 
NAV 1420.00 
NAV 11400.00 
NAV 10.60 

Deftnitions: 

(2) 

Concentratioo 
BackliJround 

Used for 
Scn11erW1g 

1090 
3.1 
3.4 

9230 
5.2 

4070 
7.4 

4110 
1420 
11400 
10.6 

NJA •Not Applicable 

NAV •Not A.vaiable-

Value 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(J) 

Adglescel\l Site 
Trupaner PRG 

120000 
5.6 

8300 
NIA 

4800 
NIA 
15 

N/A 
NIA 
NIA 
830 

COPC • ChamU:ai of Potential Concern 

(4) 

Pot11ntial 
Tap Water Rec ARARJTec 

Sl/Ul'Cl!I 

3700 N NIA 
0.045 c NIA 
260 N NIA 
NIA NIA 
150 N NIA 
NIA NIA 
15 TTAL 

NIA NIA 
NIA NIA 
NIA NIA 
26 N NIA 

ARARITBC • App~ta~ or Rele'veant and Appropriate RequiremenU To Ba Consklered 

TrAL • Tre..ttment technique 11ction level 

J • Esitimated Value 
C • Carcinogenic 
N • Nonc.ari;inoi;ienic. 

(5) 

Riltlorale for 
ContamNllt 

COPC Flag 
Del-at 
Selection 

NO BSL 
NO BSL 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO EN 
NO EN 
NO BSL 



10.22 WETLAND 63B 

10.22.1 Site Description 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Wetland 63B is on the northeast side of former Chevalier Field (now the NATTC), along the 

shoreline of Pensacola Bay. Wetland 63B is bordered by Site 14 to the south, buildings and 

development to the west, and Pensacola Bay to the east. Parsons and Pruitt described this area as 

an estuarine emergent system (USEPA, 1991). The upland area surrounding Wetland 63B is 

vegetated with plants typically found in a disturbed area. The saturated area contains 

common reed (Phragmites australis) and sawgrass (Cladiumjamaicense). Wetland 63B serves as 

a storm water drainage pathway for the southeastern portion of the former Chevalier Field area. 

The wetland is tidally influenced, has open standing water year round, and discharges to 

Pensacola Bay through a drainage channel about three feet wide. 

IR sites potentially affecting Wetland 63B include Sites 13 and 14. Site 13 

(Magazine Point Rubble Disposal Site) is north of Wetland 63B and extends along the 

eastern waterfront of Magazine Point and the northeast portion of former Chevalier Field (now 

NATTC). Site 14 (Dredge Spoil Fill) is adjacent to Wetland 63B to the south and was created 

between 1975 and 1977 as a dredge spoil deposition area (NEESA, 1983). 

10.22.2 Nature and Extent 

Sediment 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-22-1 denotes 

the Phase IIA Wetland 63B sampling locations. 

Nineteen metals were detected in Wetland 63B sediment samples. No metals exceeded 

sediment benchmark levels at Wetland 63B. Three pesticides were detected in Wetland 63B 

sediment samples, including 4,4'-DDD/DDE and endosulfan sulfate. The DDT metabolites were 

below basewide levels (50 ppb and 40 ppb respectively). The basewide levels are presented in 

10-22-1 
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Section 6. Endosulfan sulfate was also below its benchmark level. The PCB Aroclor-1260 was 

detected in Wetland 63B sediment samples below its benchmark level. Fourteen SVOCs, mostly 

high and low molecular weight PAHs, were detected in Wetland 63B sediment samples. 

Four SVOCs exceeded sediment benchmark criteria, including the PAHs 2-methylnapthalene 

(24 ppb), acenaphthene (39 ppb), fluorene (47 ppb), and phenanthrene (120 ppb). All of the 

exceedances are at sample location 63B04. No VOCs were detected in Wetland 63B 

sediment samples. 

Table 10-22-1 shows the Wetland 63B Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-22-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-22-2. The HQs will be further discussed in the ecological risk section (Section 10.22.4). 

Surface Water 

Eleven metals were detected in the Wetland 63B surface water samples. Iron (1,560 ppb) 

exceeded surface water quality criteria (300 ppb) at sample location 63B02. The only organic 

detected in Wetland 63B surface water samples was the phthalate ester, di-n-butylphthalate 

(22 ppb) which exceeded its surface water quality criteria (3.4 ppb), also at location 63B02. 

Table 10-22-3 shows the Wetland 63B Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-22-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the detected parameters with water quality criteria are 

presented in Table 10-22-4. The HQs will be further discussed in the ecological risk section 

(Section 10.22.4). 

10-22-2 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper(Cu) 

Iron (Fe) 

Lead (l:'b) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4.4'-DDE 

Aroclor-1260 

Endosulfan sulfate 

SVOCs (µg/kg) 
~~jJ:h'. ',' : 

2~M'~!Jiyrnaptitliatene . 
Acenaphthene 

Table 10-22-1 

FiMl Remedial Investigarion Report 
NAS Pensacola Sire 41 

Section 10: Sire-Specific Evaluarions 
Augusr 31, 2000 

Phase IIA Detected Concentrations in Wetland 63B Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

4/4 101 - 1960 650 

114 0.25 0.25 

2/4 0,24 - 0.43 0.34 

414 0. 71 - 4 1.7 

114 0.1 0.1 

414 191 3230 1315.5 

414 0.34 - 5,2 1.94 

2/4 0.2 - 0.42 0.31 

414 0.35 - 4.4 1.69 

414 112 - 1290 564.75 

414 0.95 - 13 4.413 

4/4 33.6-410 151.485 

414 0.88 - 7.l 3.25 

114 0.88 0.88 

4/4 10.3 - 121 47.4 

114 0.4 0.4 

414 28.4 - 129 70.05 

414 0.35 3.9 1.5 

414 0.79 13 4.5 

214 0.23 - 0.34 0.285 

3/4 0.27 - 0.37 0.3333 

414 l.2 6.3 3 

1/4 0.98 0.98 

114 24 .·.24· 

114 39 39 
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Table 10...22-1 
Phase IIA Detected Concentrations in Wetland 63B Sediments 

Parameter 

SVOCs (µg/kg) (Continued) 

Anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Butylbenzylphthalate 

Di-n-butylphthalate 

Dibenzofuran 

Fluorantbene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

bis(2-Ethylhexyl)phthalate (BEHP) 

Note: 

Frequency of 
Detection 

114 

1/4 

114 

1/4 

114 

114 

3/4 

1/4 

1/4 

114 

3/4 

3/4 

Range of Detected 
Concentrations 

44 

39 

56 

29 

27 

34 

41 86 

47 

23 

120 

41 - 65 

33 - 97 

Average Detected 
Concentration 

44 

39 

56 

29 

27, 

34 

62 

47 

23 

120 

49 

57.33 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 

10.22.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking: thus the evaluation is qualitative in nature. The method of evaluating the 

leaching from sediment to surface water was presented in Section 9. Table 10-22-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SSLs. 

Contaminants present in surface water above water quality criteria are presented in Table 10-22-4. 
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T~ble 11>-22·2 

Wetland 638 
Phase llA Sediment Concentrations Compared to Benchmarll Levels 

:Sitmpla 
Loe a lion 

041M63B201 
4,4'·DDD (UGIKG) 

4,4'-DDE (UGfKGl 

Antimooy (MG/KG) 

Parameter 

ArO<:lor-1260 (UGIKG) 

Arsenic (MG/KG) 

bis(2-Ethylhexyljphtholate (BEHP) (UGIKGJ 

Chromium (MG/KG) 

Copper (MG/KG) 

Fluora.nthene (UGIKG) 

Lead (MG/KG) 

Pyrene (UGIKG) 

Zinc (MG/KG) 

041M6384D1 
<?-Melhylnaphthalene (UGJKGJ 

4.4'-DDD JUG/KG) 

Notes: 

Datactad 
Conocnt(ation 

0.34 J 
0 .. 21 J 

0.·25 J 
~ .5 J 

0.24 ) 

42 J 
1.3 

U .J 
86 
1.8 

6.5 
'2.6 

24 J 

Q,23 J 

(a) USEPA Sereenong Concent1ation for Sediment - EPA SSVs 
(b) FDEP Sedimenl Quality Asses.smenf Guideli""s - FDEP SQAGs 
Some of the nu.mt>e-rs in the table may vary because of rounding. 
Sasewide levels (detailed in Section .6) for DOT an<I its met<ibQl~es 
Basewide level tor 4,4'-DDE i• 40. ppb. 
Basewlde Jovel tor 4,4'-DDD i•liO ppb. 
Sasewide level for 4.4'-0DT is 20 ppb. 

Sediment 
Benchmark Va1ue 

(SBYJ 

1.22 

2.07 

1~ 
21 .6 

7.24 

!82 

52.3 
1e.1 
113 

30.2 

153 

124 

20.2 
1 22 

HQ 

0.28 
0.13 

0.1)2 

0.07 

O,Q:> 
D.2:> 
0,02 

o.oa 
0.76 

0.06 
0.42 

0.02-

1 19 

0. 19 

SB\f 
Rofamnco 

• 
I 

' ... 

•• 
b 

D 

a 
b 

ab 

b 

ab 
ab 

b 

a b 

b 
ab 

• 
• I: 
•I 
H 

b 

b 



Table 10-22-2 

Wetland 63B 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Detected 
Location Parameter Concentration 

4,4'-DDE (UG/KG) 0.37 J 
Acenaphthene (UG/KG) 39 

Anthracene (UG/KG) 44 

Aroclor-1260 (UG/KG) 3 

bis(2-Ethylhexyl)phthalate (BEHP) (UG/KG) 33 J 
Chromium (MG/KG) 0.91 

Copper (MG/KG) 0.9 J 
Fluoranthene (UG/KG) 59 

Fluorene (UG/KG) 47 

Lead (MG/KG) 1.9 

Naphthalene (UG/KG) 23 J 
Phenanthrene (UG/KG) 120 

Pyrene (UG/KG) 41 J 
Zinc (MG/KG) 1.6 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

2.07 0.18 

6.71 5.81 

46.9 0.94 

21.6 0.14 

182 0.18 

52.3 0.02 

18.7 0.05 

113 0.52 

21.2 2.22 

30.2 0.06 

34.6 0.66 

86.7 1.38 

153 0.27 

124 0.01 

SBV 
Reference 

b 

b 

b 

b 

b 

ab 

ab 

b 

b 

ab 

b 

b 

b 

ab 



Table 10-22-3 

Final Remedial Investigation Repon 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland 638 Surface Water 

Parameter 

lnorganics (µg/L) 

Aluminum (Al) 

Arsenic (As) 

Barium (Ba) 

Calcium (Ca) 

Iron {Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

SVOCs (µIL 

Di-n-butylphthalate 

Note: 

Frequency of 
Detection 

2/2 

1/2 

1/2 

212 

212 

1/2 

2/2 

212 

211 

112 

2/2 

112 

All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

Transport into the Wetland 

Swface Water/Sediment Pathway 

Range of Detected Average Detected 
Concentrations Concentration 

157 - 1300 728.5 

3.1 3.1 

44.7 - 53 48.85 

37800 39000 38400 

206 - 1560 883 

5.3 5.3 

10100 - 10600 10350 

21.4 - 40. l 30.75 

64400 - 71700 68050 

3.5 3.5 

4.8 -13.7 9.25 

22 22 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 63B through this pathway: 

• Potential storm water runoff and sediment entrainment from Sites 13 and 14, and the 

eastern portions of Chevalier Field. The proximity of the wetland to Pensacola Bay 

indicates that there is a direct connection to the Bay during storm surge events. 

The presence of sediment contaminants above benchmark levels (see Table 10-22-5) validates the 

sediment transport pathway, and by inference the surface water pathway. Additionally, the 

presence of one organic and one inorganic present in surface water above standards further 

validates the pathway. 
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'Table 10-22-4 (1) 

Wetland 638 
Phase. !IA Surface Water Concentrations Compared 'to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

.. Ml_ , 
~ 

041W63B401 Saltwater 
Aluminum UG/L 151 a 1,500.0 l» 10467 

lro11 UG/L 206.0 300.0 0.68667 

Zinc UG/L 4.8 86.0 0.05581 

Notes: 
(a) USEPA Wats1 Quality Criteria (1!l95) 
(b) FDEP Class Ill \Nater Ouali~/ Criteria (1996) 
Some of the "um.be rs in the table n1ay vary because- cf roundlng. 

Criteri1 
Reference 

• .. 
• • 

b 

b 
ab 



Table 10-22-5 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Calculated Sediment Screening Values for WetJand 63B 

Parameter 

Organics 

2 Methylaaphthalene 

Acenapthene 

Fluorene 

Phenanthrene 

Notes: 

USEPA or FDEP 
Surface Waler 

Standard 

(ppb) 

NA 

9.7. 

14,000 b 

0.031 b 

Kd 

6.00e+Ol 

6.24e+OI 

l.10e+02 

2.40e+02 

SSL 
DF = 100 

NA 

6.07e+04 

l.55e+08 

2.3le+03 

Kd for organics calculated using foe of 0.008 (numerical average of all sediment samples). 

Maximum Concentration 
Detected 

(ppb) 

24 

39 

47 

120 

Leaching 
Potential 
DF = 100 

NO 

NO 

NO 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduc1ion 
Program Concept Document 2, Volume I, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
Kd nonnalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution fac1or. 
a USEPA Saltwa1er Surface Water Chronic Screening Value (I 995a). 
b FDEP Class Il Water Quality Criteria (1996). 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland 63B through this pathway: 

• Discharge from Sites 13 and 14. However, groundwater from these sites has not been 

shown to be contaminated, thus the pathway is considered invalid. 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that the wetland is 

self-enclosed, and that surface water and sediment movement is influenced primarily by 

storm water influx. A direct connection to Pensacola Bay during storm events, however, would 

allow surface water and sediment to move out of the wetland and towards Pensacola Bay. Under 
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normal conditions, both sediment and surface water contaminants can be expected to be 

constrained within the wetland. 

Sediment Leaching to Suiface Water Pathway: 

Four SVOCs exceeded their sediment benchmark levels (see Table 10-22-5), but none of these 

exceeded the calculated SSL and corresponding detections of these SVOCs were not seen in the 

surface water samples. Iron and di-n-butyllpthalate were the only parameters above standards in 

surface water, and they are likely attributable to the surface water/ groundwater discharge pathway. 

Given the absence of parameters above SSLs, this pathway is considered invalid. 

Transport from the Wetland 

Surface water and sediment movement, under normal conditions, is expected to be contained to 

the wetland. However, storm events may allow a temporary connection to Pensacola Bay and 

allow contaminants to move out of the wetland. 

10.22.4 Ecological Risk Assessment 

HQs for Wetland 63B sediment samples are presented in Table 10-22-2. Phase IIA sediment 

sample results compared to the appropriate sediment benchmark levels revealed HQs above 1 for 

the SVOCS 2-methylnapthalene (1.19), acenaphthene (5.81), fluorene (2.22), and phenanthrene 

(1.38), all at sample location 63B04. Phase IIA surface water results revealed an HQ greater than 

1 for iron (5.20), and di-n-butylphthalate (6.47), both at sample location 63B02. HQs greater than 

1 indicate the potential for excess risk. 

Wetland 63B is a blue-coded wetland (E/ A&H, 1995a). Contaminants detected in the blue-coded 

wetlands were isolated and were generally below benchmark or reference values. In addition, 

contaminant exceedances did not appear to be related to IR sites. Therefore, the blue-coded 
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wetlands were not studied further in Phase IIB/111. Color-codes, groupings and rationale for 

classification are described in Section 7. 

10.22.5 Human Health Risk Assessment 

10.22.5.1 Samples Included 

Sediment 

041:rvf63B101, 041:rvf63B201, 041:rvf63B301, 041:rvf3B401 

Surface Water 

041\V63B201, 041\V63B401 

10.22.5.2 Current and Future Land Use 

\Vetland 63B is on the northeast side of the NATTC. \Vhen the NATTC was constructed in 1996, 

a boardwalk and gazebo were built on the north side of the wetland for use by NATTC students. 

Trespasser scenarios are therefore valid for this wetland. 

10.22.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.22.5.4 Sediment COPCs 

As shown in Table 10-22-6, no sediment COPCs were identified. 

10.22.5.5 Surface Water COPCs 

As shown in Table 10-22-7, no surface water CO PCs were identified. 
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TABLE 10-22-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

CAS Numl:iar 

91576 

72548 
72559 
83329 

7429905 

120127 
7440360 

11096825 
7440382 
7440393 

5032a 
205992 

7440417 
117817 

85687 
7440702 
7440-473 

7440484 
7440503 
132649 

114742 
1031078 
206440 

80737 
74398% 
7439921 
7439954 
7439965 

91203 
7440020 

85018 
74400W 

129000 
ns2492 
7440235 
7440622 
7440666 

~.nano Tlrrutframe: Cummt Md Future 
M9dium: Sedment 
Expos1,n M9dfum: Sedim•nl 
~osure Pol-it W.cland 63b Sediment 

Chemiuil 

2-Me!hylnaphthalen• 
4,4'-DDD 
4,4'·DDE 
Acenaphthene 
Alumim.m (Al) 
Anthraceno 
Anllmony (Sb) 
Arocior-1260 
Amtnlc(As) 
Barium(Bo) 
Benzo(a)p~ 

BOflZo(b )fluorantheno 
Berylli<.m (Be) 

bis(2-Ethylhoxyl)phlhalalo (BEHP) 
Butylbenzylphlhalate 
Calcium{Ca) 

Chromium (Cr) 
Cobal(Co) 
Coppor(Cu) 

Oibenzofuran 
DH>b!.ly!phlhelato 
Endoslifan sutrate 
Fluoranlhena 
Fluor one 

) 
(Pb) 

(Mg) 
Manganese (Mn) 

Naphlhalane 
Nicl<ol(Ni) 

Phenanthrene 
Potassium (K) 
Pyrone 
Solonl<.m(S.) 

Sodium (N•) 
Vanadh.rn (V) 
Zinc (Zn) 

(1)~i.m dNcl.lld con;anntion 

l2) M&1drntni CQnCentndiun UHd U lt;r-9.ning ~ •. 

(3) 811tkgrol.M wiu., -• Pol devalaped f01 lhis rntodia. 

(1) (1) 

Minim= Minimum .....,,,..., Maximum 
Conc.-itration Qualir1er Conc.rur.tion Quall.rier 

24.0000 J 24.0000 J 
0.2300 J 0.3400 J 
0.2700 J 0.3700 J 

39.0000 39.0000 
101,0000 J 1960.00 J 
44.0000 44,0000 
0.2500 J 0.2500 J 
1.2000 J 6,30 J 
0.2400 J 0.4300 J 
0.7100 J 4.00 J 

39,0000 J 39.0000 J 
56.0000 J 56.0000 J 
0.1000 J 0.1000 J 

33.0000 J 97.0000 J 
29,0000 J 29.0000 J 
191.0000 J 3230.00 J 
0.3400 J 5.20 
0.2000 J 0.4200 J 
0.3500 J 4,40 

34.0000 J 34.0000 J 
27.0000 J 27.0000 J 
0.9800 J 0.9800 J 

41.0000 J 66,0000 

47.0000 47.0000 
112.0000 1290.00 

0.9500 13.00 
33,6000 J 410.00 
0.6600 J 7.10 

23.0000 J 23.0000 J 
o.aBOO J 0.8800 J 

120.0000 120.0000 
10,3000 J 121.00 J 
41.0000 J 65.0000 
0,4000 0.4000 

26.4000 J 129.00 J 
0.3500 J 3.90 
0.7900 J 13.00 

(4) PRGs fOI U. tr.s:pmnw acMUM'kl cakMlllad bu•d en •qt.udi1:1n1 1111d panm•l•l"I prHent.d in S.ctfon 8 cf this rapQJ'l 

(6J Rni~ &cl RBCs pt'H...&.d n Rl'gion Ill Rlsi·B•sitd Conontnillt>n T.t>le1, (USEPA 1998). 

(&) RltiCINM Cod•IJ S.a.ction RH1on; AbOYe Scr•enmg l...-.ft (ASL} 

09'.tion R. ... Cll'I: BelOW' ScrHning L.v.ts (BSI.) 

Back'1!'Dund L.v.f& (BKG) 

NQ Toxicity Inform I.lion (NTX) 

E.as..m.J Nutrient {EN) 

Locali!Jnof Det•cticn 
\JM• ........... Frequency 

Conc.mrfiit>n 

UG/KG 041M63B401 1 I 4 
UG/KG 041M638101 2 I 4 

UG/KG 041M638101 3 I 4 
UG/KG 0-41M638401 1 I 4 
MG/KG 0-41M638101 4 I 4 
UG/KG 041M638401 1 I 4 
MG/KG 041M638201 1 I 4 
UG/KG 041M638401 4 I 4 
MGil<G 041M63B101 2 I 4 
MG/KG 041M638101 4 I 4 
UG/KG 041M638101 1 I 4 

UG/KG 041M638101 1 I 4 
MG/KG 041M638101 1 I 4 
UG/KG 041M638401 3 I 4 
UG/KG 041M638401 1 I 4 
MGn<G 041M638301 4 I 4 
MGn<G 041M638101 4 I 4 
MGn<G 041M638201 2 I 4 
MG/KG 041M638101 4 I 4 
UG/KG 041M638401 1 I 4 
UG/KG 041M63B401 1 I 4 
UG/KG 041M638201 1 I 4 
UG/KG 041M638201 3 I 4 
UG/KG 041M638401 1 I 4 
MG/KG 041M638301 4 I 4 
MG/KG 041M638401 4 I 4 
MG/KG 041M638401 4 I 4 
MG/KG 041M638401 4 I 4 
UG/KG 041M638401 1 I 4 
MG/KG 041M638101 I I 4 
UG/KG 041M638401 1 I 4 
MG/KG 041M638401 4 I 4 
UG/KG 041M63B101 3 I 4 
MG/KG 041M638401 1 I 4 
MG/KG 041M638101 4 I 4 
MG/KG 041 M638101 4 I 4 
MG/KG 041M63B101 4 I 4 

(2) 

Concentnrtion R1111ge of Detection Limb MEAN U.s.ed for ScrHning 

42.00 71.00 24.00 24.00 
0.21 - 0.36 0.29 0.34 
0.21 0.21 0.33 0.37 

21.00 34.00 39.00 39,00 

NAV 650.00 1960.00 
42,00 71.00 44,00 44.00 
0.13 o.n 0.25 0.25 

NAV 3,00 6.30 

0.13 0.1J 0.34 0.43 
NAV 1.70 4.00 

42.00 46.00 39.00 39.00 
42.00 46.00 56,00 56,00 
0,06 - 0,08 0.10 0.10 

420.00 - 420.00 57.33 97.00 
420,00 710.00 29.00 29.00 

NAV 1315.50 3230.00 
NAV 1.94 5.20 

0.13 0.13 0,31 0.42 
NAV 1.59 4.40 

420.00 710.00 34.00 J4.00 
420,00 710.00 27.00 27.00 
0.21 0.36 0.98 o.sa 

42.00 42.00 62.00 66.00 
21.00 34.00 47.00 47,00 

NAV 564.75 1290.00 
NAV 4.41 13.00 
NAV 151.46 410.00 
NAV 3.25 7.10 

42.00 T1.00 23.00 23.00 
0.57 0.66 0.68 0.86 

42.00 - 71.00 120.00 120.00 
NAV 47.40 121.00 

42.00 42.00 49.00 55.00 
0.25 0.30 0.40 0.40 

NAV 70.05 129,00 
NAV 1.50 3.90 
NAV 4.50 13.00 

O•finltians; 

(3) (•l 

Background Adoi.sc•nlSit• 
Value Trnpauer PRG 

NIA 
NIA 
NIA 

NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
N/A 
N/A 
N/A 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 

N/A 
N/A 
NIA 
NIA 

NIA• NotAppicable 
NAV•NotAvAilabl• 

6300000 
92000 
65000 

19000000 
320000 

95000000 

130 
11000 

15 
22000 

3000 
30000 

630 
1600000 

63000000 

NIA 

1600 
19000 

13000 
1300000 

32000000 
1900000 

13000000 

13000000 
NIA 
400 
NIA 

15000 
13000000 

6300 
9500000 

NIA 
9500000 

1600 
NIA 

2200 
95000 

COPC • Ctlemlcal of Pot9nti:a1 Ccnc..-n 

(5) 

Polonlial 
R1sidentimf Soil COPC 

RBC AAARJ'IBC .... 
So.no 

310000 N NIA No 
2700 c NIA NO 
1900 c NIA NO 

470000 N NIA NO 
7800 N NIA NO 

2300000 N NIA NO 
3.1 N N/A NO 
320 c NIA NO 
0.43 c NIA NO 

550 N NIA NO 
88 c NIA NO 

880 c NIA NO 
16 N NIA NO 

45000 c NIA NO 
1600000 N NIA NO 

NIA NIA NO 
23 N NIA NO 

470 N NIA NO 
310 N NIA NO 

31000 N NIA NO 
780000 N NIA NO 
47000 N NIA NO 

310000 N NIA NO 
310000 N NIA NO 

N/A NIA NO 
400 OS\NER NO 
NIA NIA NO 

1100 N NIA NO 
310000 N NIA NO 

160 N N/A NO 
230000 N NIA NO 

NIA NIA NO 
230000 N NIA NO 

39 N NIA NO 
NIA NIA NO 
55 N NIA NO 

2300 N N/A NO 

ARAR!TBC • ~pir.abl• or R•l•"9mnl: 1111d Approprlial.e RequirMMl'ltl' 1 o h Ccinw.r.d 

OSWER • Dffic.• of S.atidWasl.ll .,,~ Emwpi!ncy Responu 

J•hllm ... dVoluo 

C • C.,;incg.Nc 

N Nam:an:in~g•nic 

(~ 

~~fol c-OlllK.lion or --
BSL 
BSL 
BSL 
BSL 
BSL 
SSL 

BSL 
BSL 

BSL 

BSL 
SSL 

BSL 

BSL 
BSL 

851. 
EN 

BSL 
BSL 
BSL 

SSL 

SSL 
SSL 
BSL 
SSL 
EN 

BSL 
EN 
BSL 
BSL 
BSL 

BSL 
EN 

SSL 
BSL 

EN 

BSL 
SSL 



TABLE 10-22· 7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 
Seeswio Tlmehme· Curtent and Fulunl 

'Medilm: sum.co Water I Elfposise Medl\,Jm: Surface Water 
EXpiJ!iure Point Wetland 13lB Swfue Water 

(1) (1) 

Minfmum Minimum Maximum Maximum Location of Muimum 
Cl<.sNumber Chemic ill Concentr..ticn QuaUfier Concentration Quatner 

Units Concen1r.1Uon 

7429905 Aluminum (Al) 157 J 1300 UGIL 041W63B201 
74403!l2 Arsenic (As) 3.1 J 3.1 J UGIL 041W638201 
7440393 Barium(Ba) 44.7 J 53.0 J UGIL 041W638201 
7440702 Calcium(Ca) 37800 39000 UGIL 041W63B201 

84742 Di~te 22 22 UGIL 041W63B201 
7439896 lron(Fe) 206 1560 UGIL 041W6JB201 
7439921 Lead(Pb) 5.3 5.3 UGIL 041W6JB201 
743.9954 Magnesium (Mg) 10100 10600 UGIL 041W63B201 
7439965 Manganese (Mn} 21.4 40.1 UGIL 041W63B201 
7440097 Potassium (K) 7720 7900 UGIL 041W63B401 
7440235 Sodium(Na) 64400 71700 UGIL 041W63B201 
7440622 Vanadium(V) 3.5 3.5 UGIL 041W6JB201 
7440666 ZinclZnl 4.8 J 13.7 J UGIL 041W63B201 

(1) M~ delectl!-d concertnllian 

(2) Mul'run ~antnlion used H ·~·ee1Wlg vakNL 

(l) PRGt: for adolliaeent sit• trespasser acenaric c:ak.ulat•d using equation• and patamotl!rs prl!sented in S.ction S of this report. 

(4) T11p water RBCs presented .in Region tU R~B.ned Conc:enl.nition Tables, (USEPA, 1998). 

(5) Rlt.iona• Cod111:$ S.lection Reason: Above Screening Levels (ASL) 

Deletion ReasQn; Below Scretnlng Levels (BSL) 

B:uJcground L•vels (BKG) 

Essential Nutrient (EN} 

Detection 
Frequency 

2 I 2 
1 I 2 
2 I 2 
2 I 2 
1 I 2 
2 I 2 
1 I 2 
2 I 2 
2 I 2 
2 I 2 
2 I 2 
1 I 2 
2 I 2 

Rang" of 
Oll'l!oction Unib 

NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 

(2) 

Concenttallon 
S.Ckg'otlld 

Mun U..dfor 
Screening 

729 1300 
3,1 3.1 
48.9 53.0 

38400 39000 
22 22 

883 1560 
5.3 5.3 

10350 10600 
30.8 40.1 
7810 7900 

68050 71700 
3.5 3.5 
9.3 13.7 

Definitions; NIA• Nol Appkable 

NAV • Not Available 

Value 

N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(3) 

Adglescent Site 
Trespasser PRG 

lLWUIJ 

5.6 
8300 
N/A 
480 
N/A 
15 

NJA 
2400 
NJA 
NIA 
830 

36000 

COPC • Chemical of PQtential Coocem 

(4) 

Potelltial 
Tap W..ter RSC AllAll/TBC 

Source 

3700 N NIA 
0.045 c NIA 
260 N NIA 
NIA N/A 
370 N NIA 
NIA NIA 
15 TIAL 

NIA NIA 
73 N NIA 
NIA NIA 
NIA NIA 
26 N NIA 

1100 N NIA 

A.RARrrac • AppUca.ble or R•l•veant: ind Approprii.te Requireml!-oo' To Be Con$idered 

TTA.l •Treatment techniqut Jetioo levt.I 

J • E1timated ValOe: 

c •Cardno"""" 
N • Norlc.irp;mog8fllC; 

(5 

RalKM'tale for' 
~.mna,. 

COPC Flag 
D~•ction or 

Seled.ion 

NO SSL 

NO BSL 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO BSL 
NO EN 

NO EN 
NO BSL 
NO BSL 
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10.22.5.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8. As a 

result, no formal human health risk assessment was conducted for Wetland 63B. 

10.22.6 Conclusions and Recommendations 

Wetland 63B is classified as a blue-coded wetland, where contaminants were mostly isolated, 

generally below benchmark or reference values, and did not appear to be related to IR sites. The 

blue-coded wetlands were not studied further in Phase IIB/III. Since no COPCs were identified 

for Wetland 63B, no formal HHRA was conducted. Because no ecological or human health risks 

are present at Wetland 63B, no further action is recommended for this wetland. 
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10.23 WETLAND 72 

10.23.1 Site Description 

Final Remedial Investigation Report 
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Section 10: Site-Specific Evaluations 
August 31, 2000 

Wetland 72 is a drainage pathway that drains storm and surface water from the northwest side of 

Forrest Sherman Field and from the northern end of Wetland W-1 via a storm sewer that connects 

to Wetland 72 from the south. Surface water passing through Wetland 72 eventually drains into 

Bayou Grande via Wetland 39. Parsons and Pruitt described this area as a palustrine forested 

system surrounded by pines, oaks, and black titi (Cliftonia monophylla) (USEPA, 1991). 

Wetland 72 is roughly 3.2 acres in size. Some maintenance occurs at this location, as beaver dams 

constructed in the wetland are removed upon discovery to keep this drainage pathway open. 

The IR site potentially affecting Wetland 72 is UST 18 (Crash Crew Training Area) via drainage 

from Wetland W 1. 

10.23.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-23-1 denotes 

the Phase IIA Wetland 72 sampling locations. 

Sediment 

Seventeen metals were detected in Wetland 72 sediment samples. Copper at location 7201 

(38.9 ppm) exceeded the sediment benchmark level (18.7 ppm) at Wetland 72. Three pesticides 

were detected in Wetland 72 sediment samples, including 4,4'-DDT and its metabolites, at 

concentrations below basewide levels described in Section 6. No PCBs were detected in 

Wetland 72 sediment samples. Twelve SVOCs, mostly high and low molecular weight PAHs, 

were detected in Wetland 72 sediment samples. Fluoranthene at location 7201 (120 ppb) exceeded 

the sediment screening criteria (113 ppb). The VOCs acetone and methylene chloride were 

detected in Wetland 72 sediment samples. Acetone and methylene chloride are common laboratory 

contaminants. 
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Table 10-23-1 shows the Wetland 72 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-23-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-23-2. The HQs will be further discussed in the ecological risk section (Section 10.23 .4). 

Surface Water 

Thirteen metals were detected in the Wetland 72 surface water samples. Aluminum (895 ppb), 

silver (4.4 ppb) and thallium (5.3 ppb) exceeded the respective surface water quality criteria of 

87 ppb, 0.07 ppb, and 4 ppb at Wetland 72. No organics were detected in Wetland 72 

surface water sample. 

Table 10-23-3 shows the Wetland 72 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-23-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the detected parameters with water quality criteria are 

presented in Table 10-23-4. The HQs will be further discussed ecological risk section 

(Section 10.23.4). 

10.23.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water runoff 

data are lacking; thus many evaluations are qualitative in nature. The method of evaluation of the 

leaching from sediment to surface water was presented in Section 9. Table 10-23-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SSLs. 

Contaminants present in surface water above water quality criteria were presented on 

Table 10-23-4. 

10-23-2 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Arsenic (As) 

Bariwn (Ba) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Copper (CU) 

Iron (Fe) 

Lead ~Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodiwn (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

SVOCs (l;g/kg) 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

B~.··~tiz.·.··~g' li·i)ri.OR.fehe ..... · 
" t ,_ ~J,,_,' 

Table 10-23-1 

Final Remedial Investigation Report 
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Section 10: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland 72 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

2/2 736:-2450 15'n 

2/2 0.28-0.86 0.57 

212 1.3-2.3 1.8 

1/2 0.27 0.27 

212 23.2-43.1 33.15 .... 

2/2 0.85-3.2 2.025 

212 r.2~38.9 20.o5 

212 397-1510 953.5 

212 1.8-17.5 9:65 
"'-"' 

212 20.3-50 35.15 

2/2 1.3-10.7 6 

1/2 1.4 1.4 

212 8.4-29.7 19:05 

1/2 0.26 0.26 

212 3-8.7 5.85 

212 1.2-3.8 2.5 

2/2 3.3-10.7 7 

1/2 0.2 0.2 

1/2 0.24 0.24 

1/2 0.26 0.26 

1/2 41 41 

1/2 47 47 

1/2 43 43 

112 90 90 

1/2 58 ss;. -~:~ ,f"; 
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Table 10-23-1 
Phase IIA Detected Concentrations in Wetland 72 Sediments 

Parameter 

SVOCs (µg/kg) (Continued) 

Benzo(k)fluoranthene 

Chrysene 

Di-n-butylphthalate 

Fluoramhene 

Indeno(l;2,3-cd)pyrene 

Phenanthrene 

Acetone 

Methylene chloride 

Note: 

Frequency of 
Detection 

1/2 

1/2 

L/2 

212 

1/2 

1/2 

212 

112 

112 

Range of Detected 
Concentrations 

27 

47 

43 

30-120 

47 

49 

38-:98 

32 

740 

Average Detected 
Concentration 

27 

47 

43 

75 

49 
}"~~;.;-

68.l· .• ~, : t)i~ri:i~ 

740 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb) except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland 72 through this pathway: 

• Potential storm water runoff and sediment entrainment from the northwest side of 

Forrest Sherman airfield complex. During high tides and storm surges, surface water from 

Bayou Grande may enter the wetland. 

The presence of a single sediment contaminant above benchmark level (see Table 10-23-5) 

validates the sediment transport pathway (albeit not greatly significant) and by inference the 

surface water pathway. Additionally, silver and thallium were present in surface water above 

standards, further validating the pathway. 
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Tabla 10·23·2 

Wetland72 
~hase llA Sediment Concentrations Compared to Benchmark Levels 

Sample' 
Location 

041M720201 
4,4'-DDD (UGIKC) 

Arsenic (MGfKG) 

Chromlur~ (MGIKG) 

Copper (MG/KG) 

Parameter 

Fl"Qranthene (UGIKG) 

Lead (MG/KG) 

?yrene (UGIKG) 

Zin~ (MG/KG) 

Notes: 

Detected 
Concentration 

0.2 J 

0.28 J 
085 J 
1.2 J 

30 J 
18 

38 J 

S.3 

(~) USEPA Screening Concentration for S-edirnent - EPA SSVs 
(b) FDEP Sedimenl Quality AsseS$ment G"idelines . FDEP SOAGs 
Some Qf the l'l\lmbers in the table may vary becaLtSe of rounding. 
Basewide levels (detailed in Seel ion 6) for DOT ~nd its n1el.'lbolites 
Basewic'e level for 4.4'·DDE is 40 ppb. 
Basewide level for 4,4'-000 is 50 ppb. 
Basewide level fOl 4,4'•00T is 20 ppb. 

Sediment 
Benghmaft( Value 

(SBV) HQ 

1.22 0. 16 
7.24 0.04 
52.3 0.02 
18 .7 0.06 

1·13 0.27· 

30,2 0.06 

i53 0.25 
124 0.03 

•• 

b 

ab 

ab 

•b 
b 

ob 
b 

ab 
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Table 10-23-3 
Phase IIA Detected Concentrations in Wetland 72 Surrace Water 

Frequency or Range or Detected 
Parameter Detection Concentrations 

Inorganics (µg!L) 

Aluminum (Al) 111 895 

Barium (Ba) 111 8.8 

Calcium (Ca) 1/1 11000. 

Copper (Cu) I I I 5.2 

Iron (Fe) 1/1 559 

Magnesium (Mg) I I 1 1140 

Manganese (Mn) 1/1 6.1 

Potassium (K) 111 597 

Silver (Ag) 111 4.4 

Sodium (Na) 11 I 3870 

Thallium (Tl) 111 5.3 

Vanadium (V) 1 I I 3 

Zinc Zn) 1/1 9 

Note: 
All results are in micrograms per liter (µg/L) or parts per billion (ppb). 

Groundwater Discharge Pathway 

Average Detected 
Concentration 

8~s; 

8.8 

11000 

5.2 

5.59 ·. 

1140 

597 

3870 

5.3 

3 

9 

Based on potentiometric analysis, there are no known sources that would contribute contamination 

to Wetland 72 through this pathway. Therefore, the pathway is considered invalid. 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landlord analysis, indicates that surface water and 

sediment movement is towards Wetland 39, and from there to Bayou Grande. Therefore, both 

sediment and surface water contamination can be expected to remain mobile. 
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Table 10-23-4 (1) 

Wetland 72 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W720101 Freshwater 
Aluminum UG/L 895.0 87.0 10.28736 

Copper UG/L 5.2 7.8 0.66667 

Iron UG/L 559.0 1,000.0 0.559 

Silver UG/L 4.4 0.07 62.85714 

Thallium UG/L 5.3 4.0 1.325 

Zinc UG/L 9.0 70.2 0.12821 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

a 

ab 

ab 

b 

a 

ab 
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Table 10-23-5 
Calculated Sediment Screening Values for Wetland 72 

USEPA or 
FDEP Surface 

Water SSL 
Parameter Standard Kd DF = 100 

In organics (ppb) (ppm) 

Copper 7.8b 4.3E+02 336 

Organics (ppb) (ppb) 

Fluoranthene 39.8' 2.45E+02 9.0IE+03 

Notes: 

Maximum Leaching 
Concentration Potential 

Detected DF = 100 

(ppm) 

38.9 NO 

(ppb) 

120 NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concepc Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
Kd normalized partitioning coefficicm. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class Ill Water Quality Criteria (1996). 

Sediment Leaching to Suiface Water Pathway 

One inorganic and one organic exceeded their respective sediment benchmark levels, but did not 

exceed their SSLs. Additionally, those parameters above standards in surface water were not 

above benchmark levels (which are lower values than SSLs) in sediment, suggesting the source 

for these contaminants is related to the surface water pathway. The sediment leaching pathway 

is considered invalid for this wetland, and sediment contamination is not expected to partition to 

surface water. 

Transport from Wetland 

Surface water and sediment movement can be expected to occur from the wetland into Wetland 39 

and Bayou Grande systems, with some backlashing of surface water into the wetland to be 

expected during high tides. 
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10.23.4 Ecological Risk Assessment 
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August 31, 2000 

HQs for Wetland 72 sediment samples are presented in Table 10-23-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for 

copper (2.08) and fluoranthene (1.06) at sample location 7201. Phase IIA surface water results 

revealed HQs greater than 1 for aluminum (10.29), silver (62.86), and thallium (1.33), also at 

sample location 7201. HQs greater than 1 indicate the potential for excess risk. 

Wetland 72 is a blue-coded wetland (E/A&H, 1995a). Contaminants detected in the blue-coded 

wetlands were isolated and were generally below screening or reference values. In addition, 

contaminant exceedances did not appear to be related to IR sites. Therefore, the blue-coded 

wetlands were not studied further in Phase IIB/III. Color-codes, groupings and rationale for 

classification are described in Section 7. 

10.23.5 Human Health Risk Assessment 

10.23.5.1 Samples Included 

Sediment 

04111720101, 04111720201 

Surface Water 

041 W720101 

10.23.5.2 Current and Future Land Use 

Wetland 72 is a drainage ditch on the north side of Forrest Sherman Field. Though the 

perimeter road around the airfield crosses Wetland 72, access to this road is restricted, and it is 

patrolled by base police. The new control tower for the airfield is to the southwest of the wetland, 

but access to this area is restricted to airfield employees and military personnel. 
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10.23.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.23.5.4 Sediment COPCs 

As shown in Table 10-23-6, no sediment COPCs were identified. 

10.23.5.5 Surface Water COPCs 

As shown in Table 10-23-7, no surface water CO PCs were identified. 

10.23.5.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland 72. 

10.23.6 Conclusions and Recommendations 

Wetland 72 is classified as a blue-coded wetland, where contaminants were mostly isolated, 

generally below benchmark or reference values, and did not appear to be related to IR sites. The 

blue-coded wetlands were not studied further in Phase llB/111. Since no COPCs were identified 

for Wetland 72, no formal HHRA was conducted. Because no ecological or human health risks 

are present at Wetland 72, no further adion is recommended for this wetland. 
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TABLE 10-23-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

CASNwnbor 

"'""" 72559 
50293 
67541 

7429905 
120127 

7440382 
7440393 
56553 
50328 
205992 
191242 
207089 
7440439 
7440702 
7440473 
218019 
7440508 
84742 
205440 
193395 

7439896 
7439921 
7439954 
7439965 
75092 

7440020 
85018 

7440097 
129000 

n82492 
7440235 
7440622 
7440666 

Scenario TiMeframe: CU1Tent and Future 
Meditrn: Sediment 
ExposW'e Medn.m: Sediment 
exposure PoW: Wetllnd 72 Sedment 

(1) 

M'1imum Chemiclll 
Conc<nlrolion 

4,4'-DDD 0.2000 
4,4'-DDE 0.2400 
4.4'-DDT 0.2600 
Acetone 32.0000 
All.rnlnum (Al) 736.0000 
Anthracene 41.0000 
Arsenic (As) 0.2800 
Bar1um(Ba) 1.3000 
Benzo(o)onttncene 47.0000 
Bonzo( a )pyrene 43.0000 
Benzo(b)f1Uoran1hene 90.0000 
Benzo(g,h,l)perylene 58.0000 
Benzo(~)lluoran1hone 27.0000 
Cadmium (Cd) 0.2700 
Calcium (Ca) 23.2000 
Clv'omium (Cr) 0.8500 
Clvysene 47.0000 
Copper(Cu) 1.2000 
Dl-n-butylph1halate 43.0000 
Flu0flln1hene 30.0000 
lndeno( 1,2,3-cd)pyrene 47.0000 
Iron (Fe) 397.0000 
Lead(Pb) 1.8000 
Magnesium (Mg} 20,3000 
Manganese (Mn) 1.3000 
Meth)1ene c:hlof1de 740.0000 
Nickel (NI) 1.4000 
Phenanthrene 49,0000 
Potassi"11 (K) 8.4000 
Pyrene JB.0000 
Selenium (Se) 0.2600 
SOdi1m(Na) 3.0000 
Vanadllm(V) 1.2000 
Zinc (Zn) 3.3000 

(1) Minlnurnlmuirmm dete'1ed «incenlr.ltion 

(2) Mumt.m. conc:•ntri.tion UMd H •cnening value. 
{3) No bai:.icground valull1 ....,.. de'l'fioped fQr tl'W11 rniKb. 

(1) 

Mitlim"11 Malmum Maid mum 
Qua~fier COlleentration Quain er 

Unb 

J U.<WU J UG/KG 
0.2400 UGil<G 

J 0.2600 J UG/KG 
32.0000 UG/KG 

2450.0000 MG/KG 
J 41.0000 J UGIKG 
J 0.8600 MG/KG 
J 2.3000 J MG/KG 

47.0000 UG/KG 
J 43.0000 J UG/KG 

90.0000 UGIKG 
58.0000 UG/KG 

J 27.0000 J UG/KG 
J 0.2700 J MG/KG 
J 43. 1000 J MG/KG 
J 3.2000 J MG/KG 

47.0000 UG/KG 
J 38.9000 MG/KG 
J 43.0000 J UG/KG 
J 120.0000 UG/KG 

47.0000 UGIKG 
1510.0000 MG/KG 
17.5000 MG/KG 

J 50.00DO J MG/KG 
10.7000 MG/KG 

J 740.0000 J UGIKG 
J 1.4000 J MG/KG 

49.0000 UGIKG 
J 29.7000 J MG/KG 
J 98.0000 UG<l(G 
J 0.2600 J MGIKG 
J 8.7000 J MG/KG 
J 3.8000 MG/KG 

10.7000 MG/KG 

(4) PRGt for fie trnpasHI' acenario calc4.Uted bated. Ofl equations and paramaters prennled in Sectiol\ 8 of tm report. 

Location of 
Moximlm 

Cgneenlnlion 

041M720201 
041M720101 
041M720101 
041M720201 
041M720101 
041M720101 
041M720101 
041M720101 
041M720101 
041M720101 
041M720101 
041M720101 
041M720101 
041M720101 
041M720201 
041M720201 
041M720101 
041M720201 
041M720101 
041M720101 
041M720101 
041M720201 
041M720201 
041M720101 
041M720201 
041M720101 
041M720101 
041M720101 
041M720201 
041M720201 
041M720101 
0411.4720101 
041M720201 
041M720101 

{5) PRGs for ~I maW.enance won.er scltllilrio calculated band on equations and pararneteA presented In Sed.lcn 6 of this report. 
{8} RaUon.le Codes SeleWon RnfOfl; ~t Screening levels (ASL) 

Delt:OOn Reason: Below ~e~g Levels (BSL) 
Background Levels (BK.G) 

No To~<ity lnformollon (NTXJ 

E"erml-(EN) 

Detection 
Frequency 

Range Df Detection Limb 

1 I 2 0.23 0.23 
1 I 2 0.21 - 0.21 
1 I 2 0.21 0.21 
1 I 2 1600.00 1500.00 
2 I 2 NAV 
1 I 2 41.00 - 41.00 
2 I 2 NAV 
2 I 2 NAV 
1 I 2 41.00 41.00 
1 I 2 41.00 41,00 
1 I 2 41.00 - 41.00 
1 I 2 41.00 - 41.00 
1 I 2 41.00 41.00 
1 I 2 0. 19 0.19 
2 I 2 NAV 
2 I 2 NAV 
1 I 2 41.00 . 41.00 
2 I 2 NAV 
1 I 2 410.00 . 410.00 
2 I 2 NAV 
1 I 2 41.00 . 41.00 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
1 I 2 12.00 - 12.00 
1 I 2 0.76 - 0.76 
1 I 2 41.00 . 41.00 
2 I 2 NAV 
2 I 2 NAV 
1 I 2 0.19 - 0.19 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 

(2) 

Concent111lion Used 
Mean 

for Screenin;i 

0.20 0.20 
0.24 0.24 
0.26 0.26 
32.00 32.00 

1593.00 2450.00 
41.00 41.00 
0.57 0.86 
1.60 2.30 

47.00 47.00 
43.00 43.00 
90.00 90.00 
58.00 58.00 
27.00 27.00 
0.27 0,27 

33.15 43.10 
2.03 3.20 
47.00 47.00 
20,05 38.90 
43.00 43.00 
75.00 120.00 
47.00 47.00 

953.50 1510.00 
9.65 17.50 
35.15 50.00 
6.00 10.70 

740.00 740.00 
1,40 1.40 

49.00 49.00 
19.05 29.70 
68.00 98.00 
0.25 0.25 
5.85 8.70 
2.50 3.80 
7.00 10.70 

Definitions: 

(3) {4) 

Adolescent Ske Background 
Value 

Tr esp a nor 
PRG 

NIA 92000 
NIA 65000 
NIA 65000 
NIA 32000000 
NIA 320000 
NIA 95000000 
NIA 15 
NIA 22000 
NIA 30000 
NIA 3000 
NIA 30000 
NIA 9500000 
NIA 300000 
NIA 320 
NIA N/A 
NIA 1600 
NIA 3000000 
NIA 13000 
NIA 32000000 
NIA 13000000 
NIA 30000 
NIA NIA 
NIA 400 
NIA NIA 
NIA 15000 
NIA 2900000 
NIA 6300 
NIA 9500000 
NIA NIA 
NIA 9500000 
NIA 1600 
NIA NIA 
NIA 2200 
NIA 95000 

NIA• Not Applicable 

NAV • Nat Avail.a.bit 

Convnerclal 
M1nenanc., 
WOll<OIPRG 

57000 
41000 
41000 

49000000 
490000 

150000000 
9.2 

34000 
19000 
1900 

19000 
15000000 
190000 

490 
2500 
2500 

1900000 
20000 

49000000 
20000000 

19000 
NIA 
400 
NIA 

23000 
1500000 

9527 
15000000 

NIA 
15000000 

2500 
NIA 

3400 
150000 

COPC • Chemcal of Pot1ntial Concern 

(5) 

Potentiol 
Rallonalllar 

COPC c...-
ARARITBC Flog Oeloction"' 5ou"oo 

Solaelloo 

c NIA NO SSL 
c NIA NO SSL 
c NIA NO SSL 
N NIA NO SSL 
N NIA NO BSl 
N NIA NO SSL 
c NIA NO SSL 
N NIA NO SSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO SSL 
N NIA NO BSL 
c NIA NO SSL 
N NIA NO SSL 

NIA NO EN 
N NIA NO SSL 
c NIA NO SSL 
N NIA NO SSL 
N NIA NO SSL 
N NIA NO SSL 
c NIA NO SSL 

NIA NO EN 
OSWER NO SSL 

NIA NO EN 
N NIA NO SSL 
c NIA NO SSL 
N NIA NO SSL 
N NIA NO SSL 

NIA NO EN 
N NIA NO SSL 
N NIA NO EN 

NIA NO EN 
N NIA NO SSL 
N NIA NO EN 

ARARITBC • AppUcable or Releveant and Appropriate Reqtlrttm...U To L\e Conlidertd 
OSWER • otfic:e of Solid Waste and Emergency Response 

J • Estimated \l'illue 

C • C1n;ilogenic 

N Noncarcinogeni.c 

(6 



TABLE 1 D-23-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario T1mehme: Current and Future 
Medium: Surf.ace Water 
ExpoS«e MecfMn: ~c;:e Wiilter 
Expowre PaWll:: Wdland 72 Surface W;ater 

(1) (1) 

Minimtln Minimum l\la<lmum Maximum location. of Maximum CAS- Chemie.al 
C oncentr.t.Llon Qualifier Conuntn.tion Qualifier 

lhlAi 
Concentration 

7429905 Aluminum (Al) 895 895 UG/L 041W720101 
7440393 Bari1n1(Ba) 8.8 J 8.8 J UG/L 041W720101 
7440702 calcium (Ga) 11000 11000 UG/L 041W720101 
7440508 Copper(Cu) 5.2 J 5.2 J UG/L 041W720101 
7439896 lron(Fe) 559 559 UG/L 041W720101 
7439954 Macnosium (Mg) 1140 J 1140 J UG/L 041W720101 
7439965 Manganese (Mn) 6.1 J 6.1 J UG/L 041W720101 
7440097 Potassium (K) 597 J 597 J UG/L 041W720101 
7440224 Silver (Ag) 4.4 J 4.4 J UG/L 041W720101 
7440235 Sodium(Na) 3870 J 3870 J UG/L 041W720101 
7440280 Thalum(TI) 5.3 J 5.3 j UG/L 041W720101 
7440622 VanaditRTl(V) 3 J 3 J UG/L 041W720101 
7440666 Zine(Zn) 9 J 9 J UG/L 041W720101 

(1) Mlnlrnumlmulmum deteeted ecncentratian 

(2) Muinum c;onc:erin.Uon used as screlfling vallle. 

(4) PR Gs ror site trHpHIWlr 1i:enario Cillc:ul:ated b1sed an equ11ions and pilnmetltR presented in Section a of tttki repor1, 
(5) PRGs for conimerdal rnaiilt1.11&11ce worker scenario eab;ulaHtd based on equ.ation-s and par.1meh1rs presented in Sttelton 8 of this report 
(a) R.alionale Codu SeledJon Reason: Above ScrHning Lewel• (ASL) 

Oelelion R•a•on: aelow Screaning Lewk {BSL) 
Background LeYeJJ (BKG) 

No T ctclclty lnfonnalion (!'ITX.) 

D•teetion 
Fr•quency 

1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 

RiUlge of 
Oetecti.oiT Umit-s 

NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 

(2) 

Concenlnr.lion 
Background 

Mean u.ed for 
Sc:reeninJ,1 

695 695 
8.8 8.8 

11000 11000 
5.2 5.2 
559 559 
1140 1140 
6.1 6.1 
597 597 
4.4 4.4 

3870 3870 
5.3 5.3 
3 3 
9 9 

Definillons: NIA• Not AppltcJit>le 

NAV • Not A!Jit.Uable 

V•N< 

N/A 
NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(3) 

Ado\escent Site 
Trnpilner 

PRG 

120000 
8300 
NIA 

4800 
NIA 
NIA 

2400 
NIA 
500 
NIA 
8.3 
NIA 

36000 

COPC • Chemical of Potent.ill Concam 

(4) 

Commfil:iat Potential 
M..-intenance ARAR/TBC 
Worker PRG S-C• 

250000 N NIA 
18000 N NIA 

NIA NIA 
10000 N NIA 

NIA N/A 
NIA N/A 

5000 N NIA 
NIA NIA 

1300 N N/A 
NIA NIA 
18 N N/A 

N/A N N/A 
76000 N NIA 

ARAR/TBC • Appicable or Re!l!vunt :arvJ Appropriate Requir11ment/To Be Ccn.sidered 

J • Estimated Villue 

c - c-.rdnogmic 
N • Noni;:arcW!ogortlc 

(S 

Rational• for 
CotUrrinant 

COPC flag 
Oeleelion at 

Solection 

NO BSL 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO EN 
NO BSL 
NO EN 
NO BSL 
NO EN 
NO BSL 
NO BSL 
NO BSL 



10.24 WETLAND 79 

10.24.1 Site Description 
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Parsons and Pruitt described Wetland 79 as a palustrine emergent wetland (USEPA, 1991). 

Wetland 79 is south of Tow Way Road, and east of Forrest Sherman Field, at the south end of 

IR Site 6 (Fort Redoubt Rubble Disposal Area). Site 6 is a former borrow pit used as a 

construction demolition landfill from 1973 to 1982 at NAS Pensacola. Wetland 79 sat in a 

wet depression at the southern end of this former borrow pit. Site 6 was reactivated during the 

BRAC construction which occurred in 1995, and was used to dispose of demolition materials from 

Chevalier Field. Because of the amount of rubble requiring disposal, the Navy requested a permit 

to fill Wetland 79 from the Corps of Engineers. Because Wetland 79 was an isolated, 

man-induced wetland, the Corps issued the permit. The wetland was subsequently filled, and no 

longer exists. Wetland 79 data are presented in this RI report for completeness. 

10.24.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-24-1 denotes 

the Phase IIA Wetland 79 sampling locations. 

Sediment 

Nineteen metals were detected in Wetland 79 sediment samples. Lead at location 7201 (42.7 ppm) 

exceeded the sediment benchmark level (30.2 ppm) at Wetland 79. Eleven pesticides were 

detected in Wetland 79 sediment samples, including 4,4'-DDT and its metabolites, dieldrin, 

endrin, endrin aldehyde, heptachlor, heptachlor epoxide, delta-BBC, and alpha/gamma-chlordane. 

4,4'-DDT and its metabolites were detected below basewide levels. Four pesticides exceeded 

sediment benchmark levels at location 7901. Dieldrin (3.5 ppb), endrin (6.2 ppb), alpha-chlordane 

(38 ppb), and gamma-chlordane (45 ppb) each exceeded its respective sediment benchmark level 

at this location. No PCBs were detected in Wetland 72 sediment samples. Twelve SVOCs, 

mostly high- and low-molecular weight PAHs, were detected in Wetland 79 sediment samples. 
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Fluoranthene at location 7901 ( 130 ppb) exceeded its sediment benchmark level ( 113 ppb). 

Toluene was the only VOC detected in Wetland 79 sediment samples. 

Table 10-24-1 shows the Wetland 79 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-24-2 compares 

detected concentrations at each location to sediment benchmark levels, and lists calculated HQs 

for each parameter. Only the detected parameters with benchmark levels are provided in 

Table 10-24-2. The HQs will be further discussed in the ecological risk section (Section 10.24.4). 

Surface Water 

No surface water samples were collected at Wetland 79. 

10.24.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Surface water, sediment transport and 

storm water runoff data are lacking; thus the evaluation is qualitative in nature. The method of 

evaluation of the leaching from sediment to surface water was presented in Section 9. 

Table 10-24-3 presents those contaminants present in sediment above benchmark levels and their 

calculated SSLs. 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources could have contributed 

contamination to Wetland 79 through this pathway: 

10-24-2 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Thallium (Tl) 

Vanadium (V) 

Zinc (Zn) 

Pesticides wid PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

alpha-Chlordane 

delta-BHC 

gamma-Chlordane 

Semivolatiles (µg/kg) 

4-Methylphenol (p-Cresol) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

ButylbenZylphthalate 

Chrysene 

Di~n-butjlphthalate 
Fluoranthene 

Table 10-24-1 

Final Remedial Investigation Report 
NAS Pensacola Site 4I 

Section IO: Site-Specific Evaluations 
August JI, 2000 

Phase IIA Detected Concentrations in Wetland 79 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

212 723 - 13600 7161.5 

1/2 1.9 1.9 

2/2 2.9 - 30.6 16.75 

1/2 0.17 0.17 

1/2 2140 2140 

2/2 0.87 - 15 7.935 

1/2 1 1 

2/2 0.64 - 6 3.32 

212 756-9520 5138 

212 2 42.7 22.35 

212 40 - 561 300.5 

2/2 5.7 - 95.4 50.55 

112 4.4 4:4 
2/2 32.6 374 203.3 

1/2 0.78 0.78 

1/2 217 217 

112 1.3 1.3 

2/2 1.5 - 20.5 11 

1/2 44.7 44.7 

1/2 14 14 

112 1.3 1.3 

1/2 3.5 3,5 

112 3.5 3.5 

1/2 6.2 6.2 

1/2 0.74 0.74 

112 3 3 

1/2 1.3 1.3 

1/2 38 38 

112 0.29 0.29 

112 45 45 

112 170 170 

1/2 53 53 

1/2 73 73 

1/2 100 100 

1/2 83 83 

1/2 50 50 

2/2 22-57 '39.5 

112 67 67 

1/2 22 ·.i1~. "~t:1;-

1/2 130 130 
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Table 10-24-1 
Phase IIA Detected Concentrations in Wetland 79 Sediments 

Frequency of Range of Detected 
Parameter Detection Concentrations 

Semivolatiles (µglkg) 

Indeno( 1,2,3-cd)pyrene 112 56 

ene 112 100 

Volatiles (µglkg) 

Toluene 112 7 

Note: 

Average Detected 
Concentration 

56 

100 

7 

All results are in micrograms per kilogram (µglkg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 

Potential storm water runoff and sediment entrainment from Sites 6, 7, and 5, and the paved areas 

near the eastern end of the E-W runway for Forrest Sherman Field complex. 

The presence of sediment contaminants above SSVs (see Table 10-24-2) validates the sediment 

transport pathway, and by inference the surface water pathway. Seven organics - six pesticides 

and one semivolatile and one inorganic - were detected above their benchmark levels. The 

nature of the contaminants suggest that the source to the wetland is from local and 

pesticide application, and runoff associated with the fuels from the airfield. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland 79 through this pathway: 

• Discharge from Sites 6, 7, 5 and 17. Groundwater from these sites have not been found 

to be contaminated, thus the pathway is considered invalid. 
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Table 10·24·2 

WeUand79 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample 
Loc:ation ... .,,.... .. 

041M790301 
Chromium (MG/KG) 

CQppet {MG/KG) 

Lead (MG/KG) 

Notes: 

Parameter 
Datociod 

Concentration 

,, w 

.... 
0.87 

0.64 J 
2 

(a) USEPAScreening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SOAGs 
Some o! lhe numbers In ll>e tabla may vary because of rounding. 
Basewide levels {delaired in Sedton 6) for DDT and its metabolites 
Basewi<le levet for 4,4'-DDE is40 ppb. 
Basowide level for •.4'-000 is 50 ppb. 
Basewide level for 4.4'-0DT is 20 ppb. 

Sediment 
Be-nchmark Value 

(SBV) 

52.3 0.02 
j8.7 0.03 

30.2 0.07 

SBV 
Reference 

• . .,, 

ab 

ab 
ab 
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Table 10-24-3 
Calculated Sediment Screening Values for Wetland 79 

NAS Pensacola Site 41 

USEPA or FDEP 
Surface Water SSL 

Parameter Standard Kd DF 100 

lnorganics (ppm) (ppm) 

Lead 1.17b 9E+02 154 

Organics (ppb) (ppb) 

4,4'-DDD 0.0064. 3.56E+04 2.28E+04 

4,4'- DDT 0.001 •.• 9.35E+04 9.35E+03 

Chlordane (alpha and 0.0043a,b 4.27E+03 1.71E+03 
gamma) 

Dieldrin 0.0019 •.• 7.62E+02 l.45E+02 

Eodrin 0.0023 a,b 4.37E+02 1E+02 

Fluoranthene 39.8' 3.81E+03 1.52E+07 

Notes: 
Kd for organics calculated using foe of0.0356 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(ppm) 

42.7 

(ppb) 

14 

3.5 

45 

3.5 

6.2 

130 

Leaching 
Potential 
DF = 100 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume I, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, J984 
(fourth preference primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (1996). 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of wetland, along with landform analysis, indicates that the wetland is 

self-enclosed, and does not feed another drainage pathway. Therefore, sediment contamination 

can be expected to remain within the wetland, and impetus for movement within the wetland 

influenced only by the direction(s) of storm water influx. 

Sediment Leaching to Surface Water Pathway 

Seven organics and one inorganic exceeded their respective benchmark levels. None exceeded 

their calculated SSL. Therefore, this pathway is considered invalid. 
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Transport from the Wetland 
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Physiographic analysis suggests that the wetland is self-enclosed, and is not directly connected to 

another feature via direct surface water drainage. Therefore this pathway is considered invalid, 

and sediment contamination remain within the wetland. 

10.24.4 Ecological Risk Assessment 

HQs for Wetland 79 sediment samples are presented in Table 10-24-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark level revealed HQs above 1 for 

lead (1.41), fluoranthene (1.15), and the pesticides 4,4'-DDD (11.48), 4,4'-DDT (2.94), 

dieldrin (4.90), endrin (1.88), alpha-chlordane (22.35), and gamma-chlordane (26.47). As noted 

in the nature and extent section, the concentrations of 4,4'-DDD and 4,4'-DDT were below 

basewide levels. All HQs greater than 1 in Wetland 79 sediment samples occurred at 

sample location 7901. HQs greater than 1 indicate the potential for excess risk. 

Wetland 79 is a blue-coded wetland (E/A&H, 1995a). Contaminants detected in the blue-coded 

wetlands were isolated and were generally below screening or reference values. In addition, 

contaminant exceedances did not appear to be related to IR sites. Therefore, the blue-coded 

wetlands were not studied further in Phase IIB/III. Color-codes, groupings and rationale for 

classification are described in Section 7. 

10.24.5 Human Health Risk Assessment 

10.24.5.1 Samples Included 

Sediment 

041rv1790101, 041rv1790301 
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10.24.5.2 Current and Future Land Use 

Wetland 79 was at the south end of IR Site 6, the base construction debris landfill. During the 

construction of the NATTC in 1996, this landfill was expanded using debris from the demolition 

of the former NADEP facilities at Chevalier Field. After receiving a permit from the 

Corps of Engineers, the expansion of the landfill encompassed Wetland 79, which was buried with 

concrete debris. The area can be expected to continue to be used for this purpose in the future. 

10.24.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.24.5.4 Sediment COPCs 

As shown in Table 10-24-4, no sediment COPCs were identified. 

10.24.5.5 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland 79. 

10.24.6 Conclusions and Recommendations 

Because of the reactivation of the Site 6 construction and demolition landfill at NAS Pensacola, 

Wetland 79 was filled under a Corps of Engineers permit and no longer exists. Therefore, no 

further action is recommended for Wetland 79. 
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TABLE 10-24-4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario limetrame: Current and Future 
Mediool: Sediment 
Elq:>osure Medium: Sediment 
Expost.Ke Point: Welland 79 Sedimeii! 

~·--1 
(1) {1) 

Minimum Maximum location of D1it&etion 
Chem1eal MiNmum Mal!irnurn ...... Maximum 

Concenlral!On Qualifier CQ~ntration Qualifier Frequency 
Concentration 

72548 4,4'-DDD 140000 J 14.0000 J UG/KG 041M790101 1 I 2 
72559 4.4'-DDE 1.3000 J 1.3000 J UGIKG 041M790101 1 I 2 
50293 4,4'-00T 35000 J 3 5000 J UGIKG 041M790101 1 I 2 
106445 4-Methylphenol (J>-Cresol) 170.0000 170 0000 UGIKG 041M790101 1 I 2 

7440382 Arsenic (As) 1.9000 J 1.9000 J MGIKG 041M790301 1 I 2 
56553 Benzo(a)anthracene 53 0000 J 53.0000 J UGIKG 041M790101 1 I 2 
50328 Benzo(a)pyrene 73.0000 73 0000 UG/KG 041M790101 1 I 2 
205992 Benzo(b )fluoranthene 100.0000 100 0000 UG/KG 041M790101 1 I 2 
191242 Benzo(g,h.i)perylene 83.0000 J 83.0000 J UG/KG 041M790101 1 I 2 
207089 Benzo(k)fluoranthene 50.0000 J 50.0000 J UG/KG 041M790101 1 I 2 

7440417 Beryllium (Be) 0.1700 J 0.1700 J MGIKG 041M790101 1 I 2 
7440702 Calcium (Ca) 2140.0000 J 2140.0000 J MGIKG 041M790101 1 I 2 
218019 Chrysene 67 0000 J 67.0000 J UGIKG 041M790101 1 I 2 

7440484 Col>alt(Co) 1.0000 DJ 1.0000 OJ MG/KG 041M790101 1 I 2 
84742 Di.n-butylphlhaJate 22.0000 22.0000 UGIKG 041M790301 1 I 2 
60571 Dieldrin 3.5000 J 3.5000 J UGIKG 041M790101 1 I 2 
72208 Endrin 6 2000 J 6.2000 J UGIKG 041M790101 1 I 2 

7421934 Endrin aldehyde 0.7400 J 0.7400 J UGIKG 041M790101 1 I 2 
206440 Fluoranlhene 130.0000 OJ 130.0000 DJ UGIKG 041M790101 1 I 2 
78448 Heptachlor 3.0000 J 3.0000 J UGIKG 041M790101 1 I 2 

1024573 Heptachlor epoxide 13000 J 1.3000 J UGIKG 041M790101 1 I 2 
193395 lndeno( 1,2,3-cd)pyi-ene 56.0000 J 56 0000 J UGIKG 041M790101 1 I 2 

7440020 Nickel(Ni) 4.4000 J 4.4000 J MG/KG 041M790101 1 I 2 
129000 P)<ena 100.0000 J 100.0000 J UG/KG 041M790101 1 I 2 

7782492 Selenium (Se) 0.7800 J 0.7800 J MG/KG 041M790101 1 I 2 
7440235 Sodium(Na) 217.0000 J 217.0000 J MGIKG 041M790101 1 I 2 
7440280 Thallium(TI) 13000 J 1.3000 J MG/KG 041M790101 1 I 2 
108883 TolUene 7.0000 7.0000 UGIKG 041M790101 1 I 2 

7440666 Zinc (Zn) 44.7000 44.7000 MG/KG 041M790101 1 I 2 
5103719 alpha-Chlordane 38.0000 J 38.0000 J UGIKG 041M790101 1 I 2 
319868 della-BHC 0.2900 0 2900 UGIKG 041M790101 1 I 2 
5103742 garrvna-Chlordane 45.0000 J 45 0000 J UGIKG 041M790101 1 I 2 
7429905 Aluminum (Al) 723.0000 13600.0000 MGIKG 041M790301 2 I 2 
7440393 Barium(Ba) 2.9000 J 30.6000 MG/KG 041M790301 2 I 2 

85687 Butylbenzylphlhalate 22.0000 J 57.0000 J UGIKG 041M790101 2 I 2 
7440473 Chromium (Cr) 0.8700 15.0000 MG/KG 041M790101 2 I 2 
7440508 Copper(Cu) 0.6400 J 60000 MG/KG 041M790101 2 I 2 
7439896 lron(Fe) 756.0000 9520.0000 MG/KG 041M790101 2 I 2 
7439921 Lead(Pb) 2.0000 42 7000 MG/KG 041M790301 2 I 2 
7439954 Magnesium (Mg) 40.0000 J 561.0000 J MG/KG 041M790101 2 I 2 
7439965 Manganese (Mn) 5.7000 95.4000 MG/KG 041M790101 2 I 2 
7440097 Potassium (K) 32.6000 J 374.0000 J MG/KG 041M790301 2 I 2 
7440622 Vanadium (VJ 15000 J 20.5000 MG/KG 041M79D101 2 I 2 

(1} MiWnum/ma:t.imum dtliei:ted c:oncenlratlcn 

(2) hh:iimlJln c:oncenl:ratiori used as 1crecnlig valuie 

(3) This chemical WB.'li not detected .r b1ckground umpling loc:afon-s;. 

(A) RBC1 for sde trespasser scenario. C11lc:ulated bued on taxcieit;' values pre$ented hi US EPA Region Ill Rfilk-Based Concentr.it1on Table'i, 1998. 
(S) RBC$ rar residenti.JI scerw.no H presented 1n USEPA Re~n Ill RiskwBaHd Concer\lration Tablu, 199B. 

(fl) Rationale Codes Sll!!lac:tion Reas Abo"'e Screening Levels (ASL) 

Cll!!letion RHson: eelow Screening Le~I$ (BSL) 

Bilckpround Level$ (BKG) 
No Tolidy lnfonniltion (NTX) 

Enenlial Nutrient (EN) 

(2) 

Concentration Used RanQe at Detection Limits MEAN 
for Screening 

0.22 0.22 14.00 14.00 
0.22 0.22 1.3 1.3 
0.22 - 0.22 3.5 3.5 

420 00 - 420.00 170 170 
0.14 0.14 1.9 1.9 

4200 42.00 53 53 
42.00 42.00 73 73 

42.00 - 42.00 100 100 
42.00 - 42.00 83 83 
42.00 42.00 50 50 
0.07 0.07 0.17 0.17 

66.40 - 66.40 2140 2140 
420.00 - 420.00 67 67 

0.14 - 0.14 1 1 
880.00 880.00 22 22 

0.22 0.22 3.5 3.5 
0.22 - 0.22 6.2 6.2 
0.22 - 0.22 0.74 0.74 

42.00 - 42.00 130 130 
0.11 - 0.11 3 3 
0.11 0.11 1.3 1.3 

42.00 42.00 56 56 
0.61 0.61 4.4 4.4 
42.00 42.00 100 100 
0.27 - 0.27 0.78 0.78 
8.50 8.50 217 217 
0.27 0.27 1.3 1.3 

12.00 12.00 7 7 
3.20 3.20 44.7 44.7 
0.11 - 0.11 38 38 
0.11 - 0.11 0.29 0.29 
0.11 - 0.11 45 45 

NAV 7162 13600 
NAV 16.8 30.6 
NAV 39.5 57 
NAV 7.94 15 
NAV 332 6 
NAV 5138 9520 
NAV 22.4 42.7 
NAV 301 561 
NAV 50.6 95.4 
NAV 203 374 
NAV 11 20.5 

Detlnitlona; 

(3) (4) 

Adole-seent Sile 
Elack~roWld Trespasser 

Value Sc:r-ee11ing Toxicity 

NIA 

NIA 
NIA 
NIA 

NIA 
N/A 
NIA 

N/A 

N/A 
NIA 
NIA 

N/A 
NIA 

NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 

NIA 
N/A 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
N/A 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NA.V • Not A"'a.Kablt 
NIA a Not Applicable 

Value 

92000 
65000 
65000 

1600000 
15 

30000 
3000 

30000 

9500000 
300000 

630 
N/A 

3000000 

19000 
32000000 

1400 
95000 

95000 
13000000 

4900 

2400 
30000 
6300 

9500000 
1600 
N/A 

22 
63000000 

95000 

63000 
12000 
63000 

320000 

22000 
63000000 

1600 
13000 

NIA 
400 
NIA 

15000 

N/A 
2200 

Commerc:~! 

Maintenance 
W°"""itr Screening 

Tol.lcity Value 

57000 
41000 
41000 

2500000 

9 
19000 
1900 

19000 

15000000 

190000 
980 
NIA 

1900000 

29000 
49000000 

860 
150000 
150000 

20000000 
3000 

1500 
19000 

9800 
15000000 

2500 
N/A 
34 

98000000 

150000 
39000 
7600 

39000 
490000 
34000 

98000000 
2500 

20000 
NIA 
400 
NIA 

23000 
NIA 

3400 

COPC • Ch&mic:aJ er Potential Concern 

(5) 

Potential 
COPC 

ARAAITBC 
Flag 

Souri;r 

c NIA NO 
c N/A NO 
c N/A NO 
N N/A NO 
c N/A NO 

c N/A NO 
c NIA NO 
c N/A NO 

N NIA NO 
c N/A NO 

N N/A NO 
N/A NO 

c NIA NO 
N NIA NO 

N NIA NO 
c N/A NO 
N NIA NO 
N NIA NO 
N NIA NO 
c N/A NO 
c N/A NO 
c NIA NO 
N NIA NO 
N NIA NO 
N N/A NO 

NIA NO 
N N/A NO 

N NIA NO 
NIA NO 

c NIA NO 

c NIA NO 
c N/A NO 
N NIA NO 

N NIA NO 
N N/A NO 

N NIA NO 
N NIA NO 

N/A NO 
N/A NO 
NIA NO 

N NIA NO 
N/A NO 

N NIA NO 

ARAR!TBC • Appkcable or Releveant and Appropri.at& R•quiremenl/ To- 13e Considered 

J • Estinuted Value 
C • Circinogenic 

N • Noncucinogenic: 

(6) 

RaUonale for 
Con1.anWJ&nl 
Deltiction or 

S1le-ction 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

BSL 
BSL 

BSL 
BSL 

EN 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSL 
EN 
EN 
BSL 
BSL 

EN 
BSL 

BSL 
BSL 
BSL 
BSL 

BSL 
BSL 

BSL 
EN 

BSL 
EN 
BSL 

EN 
BSl 
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10.25 Wetland W2 

10.25.1 Site Description 

FiMl Remedial Investigation Repon 
NAS Pensacola Site 41 

Secrion IO: Site-Specific Evaluations 
August 31, 2000 

Wetland W2, also known as the Southeast Drainage Ditch, drains surface and storm water from 

the northeastern end of Forrest Sherman Field and the Barrancas Cemetery area into the southern 

portion of Redoubt Bayou. This site was not classified or described by Parsons and Pruitt 

(USEPA, 1991), but was later added to the list by E&E, Inc. The Wetland W2 drainage system 

receives surface water from the cemetery area via buried twin-8 foot diameter culverts, which pass 

to under Taylor Road, emerging on the northwest side of Site 1 adjacent to Wetland 1. This 

feature continues to the southwest as an open drainage ditch for approximately 1,000 feet until it 

intersects Wetland W-2 about 900 feet upstream from Redoubt Bayou. Wetland W2 is tidally 

influenced from Redoubt Bayou to this intersection. An active NPDES permit location exists 

where the two ditches intersect. Wetland W2 and the intersecting ditch contain emergent 

vegetation such as cattails (Typha latifolia) and duck potato (Sagittaria sp). Vegetation is 

periodically cleared from this system to facilitate the free flow of water. 

The IR site potentially affecting Wetland W2 is Site 16 (Brush Disposal Site), the disposal site for 

tree pruning and trimming from the late 1960s. 

10.25.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-25-1 denotes 

the Phase IIA Wetland W2 sampling locations. 

Sediment 

Nineteen metals were detected in Wetland W2 sediment samples. Arsenic at location W203 

(14.1 ppm) exceeded the sediment benchmark level (7.24 ppm) at Wetland W2. Eight pesticides 

were detected in Wetland W2 sediment samples, including 4,4'-DDT and its metabolites, aldrin, 

dieldrin endrin, alpha-chlordane, and delta-BHC. The PCB Aroclor-1260 was also detected in 
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every sample. 4 ,4 '-DDT and its metabolites were below basewide levels. Basewide levels are 

described in Section 6. No other pesticides or PCBs exceeded benchmark levels at Wetland W2. 

Nine SVOCs, including high- and low-molecular weight PAHs and phthalate esters, were detected 

in Wetland W2 sediment samples. Bis(2-ethylhexyl)phthalate exceeded its sediment benchmark 

level (182 ppb) at location W201 (460 ppb). The VOC acetone, a common laboratory 

contaminant, was detected in one Wetland W2 sediment samples. 

Table 10-25-1 shows the Wetland W2 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-25-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only parameters with benchmark levels are listed in Table 10-25-2. The 

HQs will be further discussed in the ecological risk section (Section 10.25.4). 

Surface Water 

Ten metals were detected in the single Wetland W2 surface water sample. Iron (309 ppb) and 

copper (6.8 ppb) exceeded their surface water quality criteria (300 ppb and 2.9 ppb) at 

Wetland W2. The SVOC 2-methylnapthalene was detected in Wetland W2 surface water sample. 

Table 10-25-3 shows the Wetland W2 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-25-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only parameters with water quality criteria are presented in 

Table 10-25-4. The HQs will be further discussed in the ecological risk section (Section 10.25.4). 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

Calcium (Ca) 

ChromiUill (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead(Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium: (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1260 

Dieldrin 

Endrin' 
alpha-Chlordane 

delta-BHC 

Semivolatiles (ug/kgl 

Benzo(b) fluoranthene 

Butylbenzylphthalate 

Chrysene 

Di-n-butylphthalate 

Diethylphthalate 

Fluoranthene 

Indeno(l,2,3-cd)pyrene 

Pyrene 

bis(2-Ethylhexyl)phthalate (BEHP) 

Volatiles (ug/kgl 

Nole: 

Table 10-25-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Phase IIA Detected Concentrations in Wetland W2 Sediments 

Frequency of Range of Detected Average Detected 
~tection Concentrations Concentration 

3/3 607-6700 3615.67 

2/3 0.5-14.1 7.3 

3/3 1-11.5 6.27 

2/3 0.08-0.35 0.22 

1/3 0.18 0.18 

3/3 285-1250 623 

3/3 0.76-10.2 5.45 

213 0.24-3.3 1.77 

3/3 1.3-4.7 3.07 

3/3 209-5130 2049 

3/3 2.3-17.1 9,5 

313 93.5-1660 636.17 

3/3 1.2-6 3.4 

3/3 0.8-9.2 3.77 

3/3 32c503 207.67 

3/3 0.46-1.6 1.12 

2/3 254-2430 1342 

3/3 1.2-27 11.33 

3/3 4.9-10.4 7.67 

2/3 0.8-5.8 3.33 

2/3 0.38-2.4 1.39 

2/3 0.28-3.5 1.89 

113 0.23 0.23 

3/3 1.7-5.6 3.7 

1/3 0.34 0.34 

2/3 0.77-2.5 1.64 

2/3 0.14-0.22 0.18 

1/3 0.63 0.63 

1/3 28 28 

2/3 21-32 26.5 

113 40 40 

2/3 33-39 36 

113 220 220 

113 47 47 

1/3 26 26 

l/3 82 82 

2/3 55-460 257.5 

113 210 210 

All results are in micrograms per kilogram (µg/kg) or pans per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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T•ble 10·25·2 

WetlandW2 
Phase JIA.Sedlment Concentrations Compared to Benchmark Levels 

Sampto Cetec~ 
Lo-call on -Parameter Concentration 

041MW20·101 
•4,4'·00D (UG/KGJ 5.8 D 

4,4'-DOE '.(UG/KG} 2.4 J 

4,4'·DDT (UGlKG) 36 j 

alpha-Chlofdone (UGIKG) °' 14 J 
Aroclor-12GO (l!G/KG) 1.7 J 
Arsenic (MGIKG) OS J . 

bls(2·Elhyl11exyl)phlnalate (BEHP) (UG/KG) 460 
Cadmium (MG/KG) o. l'a J 
Chromium (MG/KG) .5.4 
Chrysane (VG/KG) 4Q J 

Copper (MG/KG) a.:t 
Oieldrin (UGlllG) O.l4 J 
Endrio (UG~G) d.(.7 J 
Fluorantllene ;(UGll\G) 47 
lead (Mi:l~G), 17.1 
Ni,cl<.ol jMG/KG) 1.3 .J 

Pyrene: (UG!l<G) 82 
Zinc (tilGIKG) 7 7 

041MW20301 
Arocl9r· 1260 (UGlllG) 5.6 J 

Arsenic (MGll<G) 14. ' 
Chromium {MG/KG) 10.2 
Copper (MG/KG) 4.7 ,J 

Ent;llin (UGIKGJ 2,9 J 

Notes. 
('a) USEPA Screening Cooce'1tralian·forSedim~nt . EPA SSVs 
(b) fDEP Sediment Qualify-As.-es5n1•i1I Guidelines· FDEP SOAG! 
-Some of 1h~ l'IJP'l'lber.s 10 Che CabJe ma.)' vary because of rou!'lding. 
Basewide levels (detailed in Seqion $) for DDT and it• metabolftes 
Basewide level lor4,4'-DOE is40 ppb. 
Basewide lev~I fot 4,41-f)OD is 50 ppb. 
Basewide level for 4 .. 4'-DDT 1• 20 ppb. 

Sediment 
Benchmark Valoe 

(SBV) HIJ 

1.22 4175 
2.07 1 16 
1 .. 19. ~.94 

1-.7. 0.08 
2 1.6 0~08 

i ,2,4 0.07 

182 2153 
0.68 o.zs 
52.3 0.10 

108 0.37 
1·a.r .0.17 
0.72 0.47 

~.) 0,?3 
113' o.~2 

30.2 0.,57 

15.9 o.oa 
153 0'. 54 
1•24 0.01> 

11-.6 0 26 

7.Z4 1.95 
5:t.3 0.20 
18.7 0.25 
33 0.76 

SBV 
Reference 

b 
b 
b 

a 
b 

ab 

b 

c 
., b 

b 
•b 

b 

• 
~ 

.ab 
db 
b 

" 'b 

b 
a ij 

·~ 
ab 

R 



Table 10-25-2 

Wetland W2 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sample Detected 
Location Parameter Concentration 

Lead (MG/KG) 9.1 

Nickel (MG/KG) 9.2 J 

Zinc (MG/KG) 10.4 

Notes: 
(a) USEPA Screening Concentration for Sediment - EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs 
Some of the numbers in the table may vary because of rounding. 
Basewide levels (detailed in Section 6) for DDT and its metabolites 
Basewide level for 4,4'-DDE is 40 ppb. 
Basewide level for 4,4'-DDD is 50 ppb. 
Basewide level for 4,4'-DDT is 20 ppb. 

Sediment 
Benchmark Value 

(SBV) HQ 

30.2 0.30 

15.9 0.58 

124 0.08 

SBV 
Reference 

ab 

ab 

ab 
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August 31, 2000 

Table W-25-3 
Phase IIA Detected Concenlratfons in Wetland W2 Surface Water 

Frequency of Range of Detected 
Parameter Detection Concentrations 

Inorganics (µg/L) 

Aluminum (Al) 1/1 213.00 

Barium (Ba) l/ l 8.20 

Calcium (Ca) 1/1 15000.00 

Copper (Cu) 111 6.80 

)ron (Fe) 111 309.00 

Magnesium (Mg) 111 1450.00 

Manganese (Mn) 1/1 17.20 

Potassium (K) 1/1 1870.00 

Sodiwn(Na) 1/1 5260.00 

Zinc (Zn) If l 8.80 

Semivolatilcs (µg/L) 

2-Methylnaphthalene 1/1 1.00 

Nole: 
All results are in micrograms per liter (µg/L) or pans per billion (ppb). 

10.25.3 Fate and Transport 

Average Detected 
Concentrations 

213.00 

8.20 

15000.00 

6.80 

309.00 

1450.00 

17.20 

1870.00 

5260.00 

8.80 

1.00 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Sediment transport and storm water 

runoff data are lacking: thus many evaluations are qualitative in nature. The method of evaluation 

of the leaching from sediment to surface water was presented in Section 9. Table 10-25-5 presents 

those contaminants present in sediment above benchmark levels and their calculated SS Ls. 

Contaminants present in surface water above water quality criteria were presented in 

Table 10-25-4. 

10-25-8 



Table 10-25-4 (1) 

Wetland W2 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041WW20201 Saltwater 
Aluminum UG/L 213.0 1,500.0 0.142 

Copper UG/L 6.8 2.9 2.34483 

Iron UG/L 309.0 300.0 1.03 

Zinc UG/L 8.8 86.0 0.10233 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

b 

ab 

b 

ab 
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Table 10-25-5 
Calculated Sediment Screening Values for Wetland W2 

USEPA or FDEP 
Surface Water SSL 

Parameter Standard Kd DF = 100 

Inorganics (ppm) (ppm) 

Arsenic 36. 2.9E+Ol 146 

Organics (ppb) (ppb) 

4,4DDE 0.14. 2.77E+05 2.9E+o8 

4,4 DDD 0.025. 6.2E+04 3.97E+04 

4,4DDT 0.001 a.b 1.63E+OS l.63E+o4 

Bis(2-ethylhexyl)phthalate 3• 9.37E+05 2.81E+o7 

Notes: 
Kd for organics calculated using foe of .062 (numerical average of all sediment samples). 

Maximum Leaching 
Concentration Potentilll 

Detected DF = 100 

(ppm) 

14.1 NO 

(ppb) 

2.4 NO 

5.8 NO 

3.5 NO 

460 NO 

Kds are from: USEPA, l996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume I, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference - primary reference for inorganics). 
Kd nommlized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a US EPA Saltwater Surface Water Chronic Screening Value ( 1995a). 
b FDEP Class I Water Quality Criteria ( 1996). 

Transport into the Wetland 

Surface Water/Sediment Pathway 

Based on landform and watershed analysis, the following sources can contribute contamination to 

Wetland W2 through this pathway: 

• Potential storm water runoff and sediment entrainment from Sites 16, 5, 6, and the east end 

of the E-W runway for Forrest Sherman Field. There is direct surface water drainage 

from Wetland 1 (which receives runoff from Sites 1 and 16), and a direct surface water 

connection to Bayou Redoubt. Back flushing of surface water in a landward direction 

during high tides and storm events can be expected. 
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The presence of sediment contaminants above benchmark levels (see Table 10-25-5) validates the 

sediment transport pathway, and by inference the surface water pathway. No surface water 

contaminants were detected. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland W2 through this pathway: 

• Discharge from Sites 16, 5, and 6. Groundwater at these sites has not been shown to be 

contaminated, thus the pathway is considered invalid. 

Transport within the Wetland 

Suiface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landform analysis, indicates that surface water and 

sediment movement is towards Wetland 1 and Bayou Redoubt. However, tidal fluctuations can 

create a temporary landward movement. Therefore, both sediment and surface water contaminants 

can be expected remain mobile. 

Sediment Leaching to Suiface Water Pathway 

One metal, one SVOC, and three pesticides exceeded their sediment benchmark levels (see 

Table 10-25-5). None of the parameters exceeded their calculated SSL and corresponding 

detections of arsenic, SVOCs or pesticides were not noted in the surface water sample. Given the 

lack of parameters above SSLs, this pathway is considered invalid. 

Transport from the Wetland 

Surface water and sediment movement can be expected to occur from the wetland into Wetland 1 

and Bayou Redoubt, and sediment contamination will remain mobile. 
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10.25.4 Ecological Risk Assessment 

HQs for Wetland W2 sediment samples are presented in Table 10-25-2. 

Phase IIA sediment sample results compared to the appropriate sediment benchmark levels 

revealed HQs above 1 for arsenic (1.95) at sample location W203 and bis(2-ethylhexyl)phthalate 

(2.52) at sample location W201. The sample results also revealed HQs above 1 for 4,4'-DDD 

(4.75), 4,4'-DDE (1.16), and 4,4'-DDT (2.94), at sample location W201, respectively. However, 

as noted in the nature and extent discussion, these concentrations of 4,4'-DDT and its metabolites 

were below basewide levels. Phase IIA surface water results revealed HQs greater than 1 for 

copper (2.34), and iron (1.03) at sample location W202. HQs greater than 1 indicate the potential 

for excess risk. 

Wetland W2 is a blue-coded wetland (E/A&H, 1995a). Contaminants detected in the blue-coded 

wetlands were isolated and were generally below benchmark or reference values. In addition, 

contaminant exceedances did not appear to be related to IR sites. Therefore, the blue-coded 

wetlands were not studied further in Phase IIB/111. Color-codes, groupings and rationale for 

classification are described in Section 7. 

10.25.5 Human Health Risk Assessment 

10.25.5.1 Samples Included 

Sediment 

041!v1W20101, 04111W20201, 041.tvfW20301 

Surface Water 

041WW20201 
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10.25.5.2 Current and Future Land Use 

Final Remedial Investigation Report 
NAS Pensacola Site 4I 

Section IO: Site-Specific Evaluations 
August 3I, 2000 

Wetland W2 is west of IR site 16, and east of the perimeter road that circumvents 

Forrest Sherman Field. The area is a part of the over-run for Runway 07125, the main runway 

used at the airfield, and has restricted access. Wetland W-2 is used solely as a drainage ditch, so 

it has no recreational swimming or fishing use. Maintenance workers might occasionally trespass 

in the area surrounding this wetland. However, airfield security personnel and base police patrol 

this area to keep the general public away. 

10.25.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.25.5.4 Sediment COPCs 

As shown in Table 10-25-6, no sediment COPCs were identified. 

10.25.5.5 Surface Water COPCs 

As shown in Table 10-25-7, no surface water COPCs were identified. 

10.25.5.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland W2. 

10.25.6 Conclusions and Recommendations 

Wetland W2 is classified as a blue-coded wetland, where contaminants were mostly isolated, 

generally below benchmark or reference values, and did not appear to be related to IR sites. The 

blue-coded wetlands were not studied further in Phase llB/111. Since no COPCs were identified 

for Wetland W2, no formal HHRA was conducted. Because no ecological or human health risks 

are present at Wetland W2, no further action is recommended for this wetland. 
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TABLE 10-25-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Cf<S N\.mber 

50293 
67641 

309002 
5103719 

7429900 
11096825 
7440382 
7440393 

205992 
7440417 
117817 

85687 
7440439 
7440702 

7440473 
218019 
7440484 
74405QI! 
319861! 
60571 

84662 
84742 

72208 
206440 
193395 

7439896 
7439921 
7439954 

7439965 
7440020 
7440097 
129000 

7782492 
7440235 
7440622 

S~tl'l«'io T1rrwfn:im1 C1.1rtrt end f\tur• 
Me-jjtZn. Seda~ 

EicpoS1.1tt4i:i\.l'fl: !iiad&ITlllt'll 
ExpQilSe POlrt. Weti.na VV'2 'SBOmwt 

Chomical 

,4'-DDE 
,4'-DDT 

tone 
n 

rdane 
(Al) 

-1260 
(As) 

Barium(Ba) 
Benzo(b)fluoranthene 

Beryllium(Be) 

bi$(2-Ethy1he~)phlhal&te (BEHP) 

BUl)'lbenzylphthalate 
Cadmium (Cd) 
calcium(ca) 

Chromium (Cr) 
Chrysene 

c) 
) 

Dieldrin 
Die!hy!p/lthalate 

Di-n-butylphthalate 
endrin 
Fluoran!hene 
lndeno( 1,2,~cd)pyrone 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Nickel (Ni) 
Potassium (K) 

Pyrene 
Selenium (Se) 
Sodium(Na) 
Vanadium (V) 

(1) MIWnLln/f'tl;U:imwn detected concentration 

(2) Mu:inl.m coni:eri.rallon used as screening wklfl. 

(1) 

Minimwn 
Concentration 

0.86 
0.38 
0.28 

210.00 
0.23 

0.14 
607.00 

1.70 

0.50 
1.00 

28.00 
0.08 

55.00 

21.00 

0.18 
285.00 

0.76 

40.00 
0.24 

1.30 
0.63 

0.34 
220.00 
33.00 

0.77 
47,00 

26.00 
209.00 
2.30 
93.50 
1.20 

0.80 
32.00 

8200 
0.46 

254.00 
1.20 

4.90 

(3) No l>•cicvoLlld ....... -· d••eloped tor un mecl.a. 

(1) 

Minimum Maximum IMaximurr 
QuaUfier Coocentration OU11ifier 

~ 

5.80 D UGIKG 
J 2.40 J UG/KG 
J 3.50 J UGIKG 

210.00 UG/KG 

J 0.23 J UG/KG 
J 0.22 UG/KG 

6700.00 MG/KG 
J 5.60 J UG/KG 
J 14.10 MG/KG 
J 11.50 J MG/KG 
J 28.00 J UG/KG 
J 0.35 J MG/KG 

J 460.00 UG/KG 

J 32.00 J UGIKG 
J 0.18 J MG/KG 
J 1250.00 J MG/KG 

10.20 MG/KG 
J 40.00 J UG/KG 
J 3.30 J MG/KG 
J 4.70 J MGIKG 

0.63 UGIKG 

J 0.34 J UGIKG 
J 220.00 J UG/KG 

J 39.00 J UG/KG 
J 2.50 J UGIKG 

47.00 UGIKG 
J 26.00 J UGIKG 

5130.00 MG/KG 
17.10 MG/KG 

J 1660.00 MG/KG 
6.00 MG!KG 

J 9.20 J MG!KG 
J 503.00 J MG/KG 

82.00 UG/KG 
J 1.60 J MG/KG 
J 2430.00 MG/KG 

J 27.00 MG/KG 
10.40 MG/KG 

(4) PR01 for sir:e lfHpasser scenario ealculated baM<I on eQt.11tk1n1 and p11rJmeten. presented in Section 8 of thi• report, 

Loc:1tion of 
Mamiwn 

ConcMltnltian 

041MW20201 
041MW20101 
041MW20201 
041MW20301 
041MW20101 

041MW20101 
041MW20101 
041MW20101 

041MW20101 
041MW20101 

041MW20101 

041MW20301 
041MW20201 

041MW20201 

041MW20301 
041MW20201 
041MW20101 
041MW20101 
041MW20301 
041MW20301 
041MW20101 

041MW20101 
041MW20301 

041MW20101 
041MW20101 
041MW20101 
041MW20101 
041MW20301 
041MW20101 
041MW20201 
041MW20101 

041MW20101 

041MW20101 
041MW20101 

041MW20101 
041MW20301 
041MW20101 
041MW20101 

(S) PRGt for cornmwcial maintenance worker s.ceqriq calculated baud Pn equation• and p;u'lmeters prtsented fl Section B of this repon, 

(8) Rationale Codn Selection Ru.ion: Abc:in ScrHning Levels (ASL) 

Dw.tlon Reuon: Below Screening L•ve.15 (BSL) 

81ckground Levels (BKG) 

No Toxicity lnformt1ition {NTX) 

Enentiil Nutrient (EN) 

Detection 
Frequency 

2 I 3 
2 I 3 

2 I 3 
1 I 3 

1 I 3 
2 I 3 
3 I 3 
3 I 3 
2 I 3 
3 I 3 

1 I 3 
2 I 3 
2 I 3 
2 I 3 
1 I 3 
3 I 3 
3 I 3 

1 I 3 
2 I 3 

3 I 3 
1 I 3 
1 I 3 
1 I 3 
2 I 3 
2 I 3 
1 I 3 
1 I 3 
3 I 3 
3 I 3 
3 I 3 
3 I 3 

3 I 3 
3 I 3 
1 I 3 
3 I 3 

2 I 3 
3 I 3 
3 I 3 

(2) 

Coni:entriltfan Und Rilingc {,lf Dotoc\ion Litnll.t Mun 
forScre~g 

0.91 - "·"' ' ~.IJIJ 5.80 
0.91 - 0.91 2.00 2.40 

0.91 - 0.91 2.00 3.50 
28.00 54.00 1.00 210.00 
0.10 0.46 1.00 0.23 

0.46 - 0.46 2.00 0.22 

NAV 3615.67 6700.00 

NAV 3.70 5.60 
0.14 0.14 2.00 14.10 

NAV 6.27 11.50 
41.00 370.00 1.00 28.00 

0.07 0.07 2.00 0.35 

3700.00 3700.00 2.00 460.00 

3700.00 3700.00 2.00 32.00 
0.14 0.62 1.00 0.18 

NAV 623.00 1250.00 
NAV 5.45 10.20 

41.00 - 370.00 1.00 40.00 
0.14 0.14 2.00 3.30 

NAV 3.07 4.70 
0.10 0.46 1.00 0.63 
0.21 - 0.91 1.00 0.34 

410.00 - 430.00 1.00 220.00 
3700.00 - 3700.00 2.00 39.00 

0.21 - 0.21 2.00 2.50 
41.00 370.00 1.00 47.00 
41.00 370.00 1.00 26.00 

NAV 2049 00 5130.00 

NAV 9.50 17.10 
NAV 63617 1660 00 

NAV 3.40 6.00 

NAV 3,77 9.20 

NAV 207.67 503.00 

41.00 370.00 1.00 82.00 

NAV 1.12 1.60 
6.30 - 6.30 2.00 2430.00 

NAV 11.33 27.00 
NAV 7.67 10.40 

Oeflnitlon1o: 

(3) (4) 

B•ckground Adolnsc:eflt Sh 
V•luo TrespnterPRG 

N/A ·~IJVIJ 

NIA 65000 

NIA 65000 
NIA 32000000 

NIA 1300 

NIA 63000 

NIA 32000 
NIA 11000 
NIA 15 
NIA 22000 

NIA 30000 

NIA 630 
NIA 1500000 
NIA 63000000 

NIA 320 
NIA NIA 
NIA 1600 
NIA 3000000 
NIA 19000 
NIA 13000 
NIA 12000 
NIA 1400 
NIA 250000000 

NIA 32000000 
NIA 95000 
NIA 13000000 
NIA 30000 
NIA NIA 

NIA 400 

NIA NIA 
NIA 15000 

NIA 6300 
NIA NIA 
NIA 9500000 

NIA 1600 

NIA NIA 
NIA 2200 
N/A 95000 

NIA• Not: ~p~cab.le 

NAV"" Not A'o'all.lble 

Commercial 
Mainl.enam:f' 

Worker Scree.ning 
Toricty Value 

57000 
41000 
41000 

49000000 
810 

39000 
490000 

6900 

9.2 
34000 

19000 

980 
980000 

98000000 
490 

NIA 
2500 

1900000 
29000 

20000 
7600 

860 
390000000 
49000000 

150000 

20000000 
19000 
NIA 
400 
NIA 

23000 

9800 
NIA 

15000000 
2500 
NIA 

3400 
150000 

COPC • Chemic;;ai of Potential Concern 

(5) 

Polontial 
COPC 

ARAAmlC 
flog s-.. 

c NIA NO 
c N/A NO 
c NIA NO 

N NIA NO 

c NIA NO 

c NIA NO 

N NIA NO 

c NIA NO 

c NIA NO 

N NIA NO 

c NIA NO 
N NIA NO 
c NIA NO 

N NIA NO 

N NIA NO 
NIA NO 

N NIA NO 

c NIA NO 
N NIA NO 

N NIA NO 
c NIA NO 

c NIA NO 
N NIA NO 

N NIA NO 

N NIA NO 

N NIA NO 
c NIA NO 

NIA NO 
NIA NO 
NIA NO 

N NIA NO 

N NIA NO 
NIA NO 

N NIA NO 
N NIA NO 

NIA NO 
N NIA NO 

N NIA NO 

ARAR/TBC • AppUcable or Releveant and Appropriate Requifemenl/ To Be Consklered 

OSWER • Offii.• of SoUd Wute and Enu11r11ency Response 

J • Estimated Value 

C • Carcinogenic 

N Nonc;ueinogenie 

(6) 

Rationale for 
Co«aminanl 
De~or 

Selection 

BSL 
BSL 
BSL 

BSL 
BSL 

BSL 

BSL 
BSL 

BSL 

BSL 

BSL 
BSL 
BSL 

BSL 

BSL 
EN 

BSL 
BSL 
BSL 
BSL 
BSL 

BSL 
BSL 
BSL 

BSL 
BSL 
SSL 
EN 
SSL 
EN 
BSL 

BSL 
EN 
BSL 
BSL 
EN 
BSL 

BSL 



TABLE 10-25-7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframt: Current and. Future 
Medium; Sum.cm W1tet 
Exposure Me<lfum: Surhlce Water 
Eq:>osure Point: Wetland W2 Sl.l'Uce Water 

(1) (1) 

M,,.,_ Minimum Maximum Maximum local.Jon of Ma;idmum CAs Ni.mber Chemlcal 
Conct1nlnltion Quahfier Concentration Quaufier 

Units 
Conc1ntratlon 

91576 2-Methy!naphthalene 1 1 U<.,;/L 041\i\/W20201 
742S905 Aluminum (Al) 213 213 UG/L 041WN20201 
7440393 Barium(Ba) 8.2 J 8.2 J UG/L 041WW20201 
7440702 Calcium (Ca) 15()00 15()00 UG/L 041VvW20201 
7440508 Copper(Cu) 6.8 J 6.8 J UG/L 041WN20201 
7439896 lron(Fe) 309 309 UG/L 041WW20201 
7439954 Magnesium (Mg) 1450 J 1450 J UG/L 041WW20201 
7439965 Manganese (Mn) 17.2 17.2 UG/L 041WW20201 
7440097 Potassium (K) 1870 J 1870 J UG/L 041WW20201 
7440235 Sodium(Na) 5260 5260 UG/L 041WW20201 
7440666 Zinc (Zn) 8.8 J 8.8 J UGi\. 041WW20201 

(1) MIWnurn/rnDimum detected concentraticn 

(2) Maroun concentnilion 1.1.sed as screanlng ftlue. 

(4) PRGi tor M:e trnpa.ner 1cen1.ri<I caleuli"ted bued on equalioos and. parameten prH.IMt:ed in Section 8 of this report, 

(5) PRGt. for convnordal m;aintma!Ke WQl'i(er acenario i:akulated baud oo equations and parameters pr....nttd in Section 8 of thit repOlt. 

(6) Ration.Ii. Codes Selection Reason: A.bove Screening Lev•ls (ASL) 

Oelelion Raason: Below Sc.re~ levels (BSL) 

Sa~ound Levels (BKG) 

No Toxi(:ily lofonnatlon (NTX) 

Del1dion 
Fr&qUency 

1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 
1 I 1 

Range at 
Detectian Umh· 

NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 
NAV 

(2) 

Concentration 
Background 

Maan Used far 
Screening 

1 1 
213 213 
8.2 8.2 

15000 15000 
6.8 6.8 
309 309 
1450 145() 

17.2 17.2 
1870 1870 
5260 5260 
8.8 8.8 

Oeflniliom: Nr'A •Not ~plicable 
NA.V •Not AvaUable 

VJ.II.I• 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
NIA 
NIA 
NIA 

(3) 

Adolncent Site 
Trespar.r.er 

PRG 

330 
120000 
8300 
NIA 

4800 
NIA 
NIA 

2400 
N/A 
NIA 

36000 

COPC •Chemical ot P°'ential Cone.Ml 

(4) 

Conmerdal Potential 
Maintenance ARAAITBC 
Worker PRG &i..... 

1000 N N/A 
250000 N N/A 
18000 N NIA 

NIA N/A 
10000 N NIA 

NIA N/A 
N/A N/A 

5000 N NIA 
NIA N/A 
NIA NIA 

76000 N N/A 

ARARJTBC • Awficable or Rdeveanl. and Appropriate Requir1tmenU To Be Considered 

J • EslirN.ted Value 
C • Carcilogel'lic 

N • Nonnrcfno~nic 

(5 

Ration.alefOf 
Conlaml't.lnt 

COPC Fla~ 
OaJlction Ol 

s•o11on 

NO BSL 
NO SSL 
NO SSL 
NO EN 
NO SSL 
NO EN 
NO EN 
NO BSL 
NO EN 
NO EN 
NO BSL 
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10.26 WETLAND 25 

10.26.1 Site Description 
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August 31, 2000 

Wetland 25 is off Bayou Grande to the west of Redoubt Bayou. Parsons and Pruitt 

(USEPA, 1991) divided this area into two distinctive sites, Wetlands 25A and 25B. Wetland 25A 

is small inland palustrine wetland, whereas Wetland 25B is an estuarine wetland lying seaward of 

Wetland 25A. Wetland 25B is tidally influenced from Bayou Grande. A minor 

natural surface water drainage pathway runs through Wetland 25A, discharging to the open water 

part of Wetland 25B. Wetland 25B supports a large stand of black needlerush 

(Juncus roemerianus). No IR sites exist in the vicinity of Wetland 25. 

10.26.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-26-1 denotes 

the Phase IIA Wetland 25 sampling locations. 

Sediment 

Nineteen metals were detected in Wetland 25 sediment samples. Five metals exceeded 

sediment benchmark levels at Wetland 25. At sample location 2502, arsenic (8.0 ppm) and 

lead (32.1 ppm) exceeded benchmark levels. At sample location 2503, arsenic (8.8 ppm), 

cadmium (1.3 ppm), chromium (59.1 ppm), copper (19.6 ppm), and lead (58.7 ppm) exceeded 

benchmark levels. Seven pesticides were detected at Wetland 25, including 4,4-DDE, 4,4'-DDT, 

aldrin, alpha/gamma-BHC, endrin, and alpha-chlordane. 4,4'-DDT at sample location 2501 

(l.8ppb) exceeded its benchmark level of 1.19 ppb. However, 4,4'-DDD and 4,4'-DDT 

detections were below basewide levels (see Section 6). Gamma-BHC at sample location 2503 

(1.3 ppb) exceeded its sediment benchmark level (0.32 ppb). 

Aroclor-1254 was detected below its sediment benchmark level in all samples. The SVOC 

benzo(b)fluoranthene was detected at location 2503 below its sediment benchmark criteria. 
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Two VOCs were detected, acetone at 2503 and tetrachloroethene at 2501. Acetone is a common 

laboratory contaminant. 

Table 10-26-1 shows the Wetland 25 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-26-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. Only the detected parameters with benchmark levels are presented in 

Table 10-26-2. The HQs will be further discussed in the ecological risk section. 

Surface Water 

Eleven metals were detected in Wetland 25 surface water samples. Aluminum (1,820 ppb), 

iron (4,030 ppb), and lead (4.9 ppb) exceeded surface water quality criteria (87 ppb, 1,000 ppb, 

and 1.71 ppb, respectively) at location 2501. Aluminum also exceeded criteria at 

location 2503 (221 ppb). One VOC, methylene chloride, a common laboratory contaminant, was 

detected at sample location 2503 (1, 700 ppb) above its surface water quality criteria (1,580 ppm). 

Note that the SVOC results for 2501 were rejected. No SVOCs or pesticides were detected in 

surface water. 

Table 10-26-3 shows the Wetland 25 Phase IIA surface water sample results 

(frequency of detection, range of detected concentrations, and average detected concentration). 

Table 10-26-4 compares detected concentrations at each sample location to surface water quality 

criteria and lists calculated HQs for each parameter. The HQs will be further discussed in the 

ecological risk section. Constituents detected that do not have water quality criteria were not 

included in Table 10-26-4. 

10-26-2 



t 

0 

I 
I 
I 

I 
I 

\ 
\ 

,r ,,... .. 

Bayou 
Grande 

____ ,,,,,,,. 

/ 
/ 

./ 

/ 

-
\ --'--...:.:.: ___ _..,.,,,. 

• Sediment Sample Location 

0 Surface Water Sample Collected 

Approximate Wetland Boundary 

Scale in Feet 

75 150 300 450 

I 
I 

\"·"' 
I "'-

/ ··-....., .• 

/ -.,..,,.., 
/ I 

I 03@ \ 

02. 

--

\ 
\ 

/ 

\ 
\ 
\ 
I 

./ 
/ 

I 
I 
{ 

/ 
I 

I 
.{ 

I 

/' 
/ 

/ . 

- _,, -

/ 
.. / 

I 
\ 

...,.. 

600 

"\,, . / 
..__ -

NAS Pensacola 

/ 
/ 

/. 

Site 41 • NAS Pensacola Wetlands 
Remedial Investigation 

FIGURE 10·26·1 
PHASE llA WETLAND 25 
SAMPLING LOCATIONS 

0 ' 



Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium:(Cd) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead.(Pb) 

Magnesium (Mg) 

Manganese (Mn} 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V} 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1254 

Endrin 

alpha-BHC 

alpha-Chlordane 

gamma-BHC (Lindane) 

SVOCs (µg/kg) 

Benzo(b)fluorantbene 

voes(µ lk ) 

Acetone 

Tetrachloroetbene 

Note: 

Table 10-26-1 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 20()() 

Phase IIA Detected Concentrations in Wetland 25 Sediments 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

3/3 4180 12500 8486.67 

3/3 J.J - 8.8 5.97 

3/3 2.3 - 8.6 5.5 

2/3 0.47 0.59 0.53 

113 1.3 1.3 
3/3 1770 - 17900 7790 

3/3 7.1-59.J 33.07 

3/3 1.6-2 1.83 

3/3 6.1 - 19.6 12.63 

313 1780 - 18500 11260 

313 21.4 - 58.7 37.4 

3/3 1420- 6660 4523.33 

313 2.6· 66 33;! 

213 6.5 - 6.9 6.7 

3/3 172- 2060 1220.67 

113 1.9 1.9 

313 640-24700 15913.33 

3/3 10.1-33.7 22.2 

3/3 7.3-57.1 28.7 

213 1.3 - 2 1.65 

113 1.8 1.8 

213 0.28 - 1.4 0.84 

3/3 4.3 17 10.77 

2/3 0.84 - 1.9 1.37 

1/3 0.67 0.67 

213 0.56 - 0.88 0.72 

113 1.3 1.3 

112 59 59 

113 940 940 

1/3 23 23 

All results are in micrograms per kilogram (µg/kg) or pans per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
pans per million (ppm). 
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T•llle 10·26·2 (1) 

Wetland25 
Phase llA Sediment Concentrations-·Compared'to Benchmat11 Levela 

Sediment 

Sample Detected Banehlllar~ Valuo 

Location Parametof C'oncentratlon (SBV) HQ 

041M250101 
4.4'·DDT 1LJG~G) 1.a 1.1e l.51 

Aroelor-1254 '(UGIKG) H 21'£ 0.79 

Arsenic: {MG/KG) l 1 7 .24 o, 15 

Chromlu'1' 1MG~G) 7 I ~2 •. 3 o.u 
Copper (MG/KG) 61. 18,7 0.33 

Lead (MG/K,G) 21.4 311.2 0.71 

Zinc: (tvlGIKG) f",J 124 O:OS 

041 M250:l01 
4.4'-DDE (UGJKG) 1',3 2.07 06,3 

alpna-ChlQrda .. (UGIKG) 0.5,6 1.7 0.33 

Arocior.~254 (UG/KG) 4,S 2'1 ,6 0.20 
Arsenic, (MG/KG) ·9.8 7.24 t .22 
Cad111lum (MGIKG) u 0.68 •l.9! 

chromium (MG/KG) 59.1' 52,3 
' " 13' 

CopRer (~GIK.G) • l916 18.7 1.05 

Er>ari~ (UGIKGl O.M .3.3 0.25 
garrma-BHC .(lindane) (LJG/KG) 1 3 OJZ 4.06 

Lead (MG/KG) 58.7 30.2 1.94 
Nickel (MG/KG) es 15.9 0.4( 

Zi'nc (MGIKG) 57 1' 124. 0.46 

Notes: 
(~) USEPA Scr~ning Conrentratlon lor Se<timont - EPA SSVs 
(b) FDEP Sedimenl OualityAssessmenl Gulde.llne•- FDEP SQAGs 
Some ol Ille numbers ii1 llM> tablo may. vary because of rounding. 

SB-V·HQ 
Rcfcronce 

ti 

b 
ao 
a b 
a 6 
•b 
ab 

•• 

b 

a 
b 

•b 
fi 

• b 
•b 

• 
~ 

a b 

ab 
•b 



Table 10-26-3 
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Phase IIA Detected Concentrations in Wetland 25 Surface Water 

Parameter 

Inorganics (µg/L) 

Alwriinum (Al) 

Arsenic (As) 

Calcium (Ca) 

Iron (Fe) 

Le.ad (Pb) 

Magnesium (Mg) 

MangMese (Mn) 
Poiassium (K) 

Sodium {Na) 

Thallium (Tl) 

Vanadium (V) 

VOCs L) 

Methylene chloride 

Note: 

Frequency of 
Detection 

212 

1/2 

212 

212 

1/2 

212 

2/2 

2/2 

212 

112 

112 

112 

All results are in micrograms per liter (µg/L) or pans per billion (ppb). 

10.26.3 Fate and Transport 

Range of Detected Average Detected 
Concentrations Concentration 

221." 1820 1020.5 

2.4 2.4 

4620- 6720 5670 

317 - 4030 2173.5 

4.9 4.9 

12500 - 20400 16450 

2.9 4.2 3.55 

3980 7060 5520 

105000 - 185000 145000 

3.9 3.9 

6.4 6.4. 

1700 1700 

No pathways were evaluated for the wetland specific fate and transport for reference Wetland 25. 

10.26.4 Ecological Risk Assessment 

HQs for Wetland 25 sediment samples are presented in Table 10-26-2. Phase IIA sediment sample 

results compared to sediment benchmark levels revealed HQs above 1 for the pesticide 4,4' -DDT 

at sample location 2501 (1.51). However, as noted in the nature and extent discussion, this 

4,4'-DDT concentration was below basewide levels. HQs were also greater than 1 for the metals 

arsenic (1.10), and lead (1.06) at sample location 2502. At sample location 2503, HQs were 

above 1 for the metals arsenic (1.22), cadmium (1.91), chromium (1.13), copper (1.05), and 

lead (l.94), as well as the pesticide gamma-BBC (4.06). Phase IIA surface water results revealed 

HQs above 1 for aluminum (20.92), iron (4.03), and lead (2.87) at sample location 2501. HQs 

were also above 1 for aluminum (2.54) and the VOC methylene chloride (1.08) at sample location 

2503 (methylene chloride is a common laboratory contaminant). HQs greater than one indicate 

the potential for excess risk. 
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Tahl O' 1Q-26-4 (1) 

Wetland25 
Phase llA Surface Water Coricentratlons Compared to Water Quality Criteria 

Sample Detected Water Quality 
location Pa.,.ilmi!ter iJOM Concentration Criteria HQ 

" • 

I 

i 

041W250301 Freshwater 
AJuminUQl VGIL 221 .0 87,0 2.54023 

ll't!n UGIL 317,0 1,000.0 0.3.17 

Notes: 
(a) USEPA' Wai.or Quality Criteria (1995) 
(b) FbEP Class Ill Water O"ality Clil eria (1996) 
Some of tll.e nomller$ in lhe labltl ma,y vary bec;iuso o.f roondin~-

Criteria 
Reff>renca 

• 

• 
ab 
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Wetland 25 is identified as a reference wetland (E/A&H, 1995a). Contaminants detected in 

reference wetlands were isolated and were generally below screening or reference values. In 

addition, contaminant exceedances did not appear to be related to IR sites. Therefore, Wetland 25 

was considered to be a suitable reference wetland. 

10.26.5 Wetland 25 Human Health Risk Assessment 

10.26.5.1 Samples Included 

Sediment 

041~250101, 041~250201, 041~250301 

Surface Water 

041W250101, 041W250301 

10.26.5.2 Current and Future Land Use 

Wetland 25 is located on the shore of Bayou Grande, north of Forrest Sherman Field. This area 

serves as part of an undeveloped buffer around the airfield. The wetland lies in an undeveloped 

portion of the base, accessible by dirt roads. However, access to these roads is restricted to the 

general public. Due to the lack of nearby infrastructure, it is unlikely that buildings or other 

development will be established in the near future. Access to the shoreline near the wetland could 

be made by boat. 

10.26.5.3 Fish Tissue COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.26.5.4 Sediment COPCs Identified 

As shown in Table 10-26-5, no COPCs were identified. 
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TABLE 10-26-5 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

r""'"O hn<lfam• °"""' ~d Fc«n 

I 
~dlUl"ll S4id1rnanl. 

E~posurti M&du11 S1111M!tfll 
E•po.surtt Pollli \¥1Jlk.Y10 25 s .. ;:.r,1ant 

(1) (1) 

Minimum Minimum Maximum Maxmum 
CAS Number Chemic ii 

Concentration Qualifier 
Units 

Connntration Qualifier 

72559 4.4'-DDE 13000 J 2.0000 J UG/KG 
50293 4,4'-DDT 1.8000 J 1,8000 j UGl1(G 
309002 Aldrin 0.2800 J 1.4000 J UGl1(G 

11097691 Aroclor-1254 4.3000 J 11.0000 j UG/KG 
72208 Endrin 0.8400 J 1.9000 j UG/KG 
319845 alpha·BHC 0.6700 J 0.5700 J UG/KG 

5103719 alpha-Chlordane 0.5600 J 0.8800 J UG11<G 
58899 gamma-BHC 1.3000 J 1.3000 j UGl1<G 
205992 Benzo(b )fiuoranthene 59.0000 J 59.0000 J UG/KG 
127184 Tetrachloraethene 23.0000 J 23.0000 J UG/KG 
67641 Ar:etone 940.0000 J 940.0000 J UG/KG 

7440382 Arsenic (As) 1.1000 8.8000 MG11<G 
7440439 Cadmium (Cd) 1.3000 13000 MGl1<G 
7440484 Cobalt 1.6000 2.0000 MGll<G 
7440508 Copper(Cu) 6.1000 19.6000 MG/KG 
7440020 Nickel(Ni) 6.5000 6.9000 MG/KG 
7440097 Potassium (K) 172.0000 2060.0000 MGl1<G 
n82492 Selenium (Se) 1.9000 1.9000 MGl1<G 
7429905 Aluminum (Al) 4180.0000 12500 0000 MG/KG 
7440393 Barium(Ba) 2.3000 8 6000 MG/KG 
7440417 Beryllium 0.4700 0.5900 MG/KG 
7440702 Calcium (Ca) 1770.0000 17900.0000 MGl1<G 
7440473 Chromium (Cr) 7.1000 59.1000 MG/KG 
7439896 lron(Fe) 1780,0000 18500.0000 MG/KG 
7439921 lead (Pb) 21 4000 58.7000 MG/KG 
7439954 Magnesium (Mg) 1420.0000 6660.0000 MGl1<G 
7439965 Manganese (Mn) 2.6000 66.0000 MG/KG 
7440235 Sodium(Na) 640.0000 24700.0000 MG11<G 
7440622 Vanadium (V) 10.1000 33.7000 MG/KG 
7440666 Zinc (Zn) 7.3000 57.1000 MG/KG 

(1) Milimum/maximum detected .concentration 

(2) Mi11;1'11..rn concentration uud .a1 1creening value. 

(J) Na background valun- Wtte denl()ped for !his media 

(4) PRGH for trespasser scenario e1ttuJat1d using l!qUabon1 and paumete-rs presenti:d in St:C"tlon 8 of lhi's report 

(5) Rnidential soil RSC H prnented in USEPA RegiM l!I RBCTabln, 1998. 

(6) RatiONlt Codff Selection Reuon; Above Seneningi Li!'IJels (ASL) 

Deletion Reason: Below Screening Levels (BSL) 

Background Le'tel-,; {8KG) 

No To1ocity lnform1bon (NTX) 

Location cf Detection 
M;0:imum Frequency 

Concentration 

041M250201 2 I 3 
041M250101 1 I 3 

041 M250201 2 I 3 

041M250101 3 I 3 

041M250201 2 I 3 
041M250301 1 I 3 
041M250201 2 I 3 
041M250301 1 I 3 

041M250301 1 I 2 
041M250101 1 I 3 
041M250301 1 I 2 
041M250301 3 I 3 
041M250301 1 I 3 

041M250301 3 I 3 
041M250301 3 I 3 
041M250201 2 I 3 
041M250301 3 I 3 

041M250201 1 I 3 
041M250301 3 I 3 

041M250301 3 I 3 
041M250301 2 I 3 
041M250301 3 I 3 

041M250301 3 I 3 

041M250301 3 I 3 
041M250301 3 I 3 
041M250301 3 I 3 
041M2503D1 3 I 3 

041M250301 3 I 3 
041M250301 3 I 3 
041M250301 3 I 3 

(2) 

Conunb"atian 
Rane@ of D1tection. Limit. MEAN Uudfor 

St:reenlng. 

170 uo 
;,;~ 

2.00 
0.53 1.20 180 
0.82 - 0.82 0.84 1.40 

NAV 10.77 17.00 

1.70 - 1.70 137 1.90 

0.59 - 0.82 0.67 0.67 

0.82 0.82 0.72 0.88 
o 59 0.82 1.30 1.30 

230.00 230.00 59.00 59.00 
59.00 77.00 23 00 23.00 
77.00 110.00 940.00 940.00 

NAV 5.97 8.80 
1.00 1.40 1.30 1.30 

NAV 1.83 2,00 
NAV 12.63 19.60 

550 5,50 6.70 6.90 
NAV 1220.67 2060.00 

120 - 1.40 1.90 1 90 
NAV 8486.67 12500.00 
NAV 5.50 8.60 
NAV 0.53 0.59 
NAV 7790.00 17900.00 
NAV 33.07 59.10 
NAV 11206.00 16500.00 

NAV 37.40 58.70 
NAV 4523.33 6660.00 
NAV 33.10 66 oo 
NAV 15913.33 2470000 
NAV 22.20 33 70 
NAV 28.70 57.10 

Oefinit:Jons: 

(3) (4) 

Background Adolescent Site-
Value Trnpan1r prg 

NIA 65000 
N/A 65000 
N/A 1300 

NIA 6300 
NIA 95000 

NIA 3500 

NIA 63000 
NIA 17000 

NIA 30000 
NIA 430000 
NIA 32000000 
NIA 15 
NIA 320 

NIA 19000 

NIA 13000 

NIA 6300 

NIA NIA 

NIA 1600 

NIA 320000 
NIA 22000 
NIA 630 

NIA N/A 

NIA 1600 
NIA NIA 

NIA 400 
NIA NIA 

NIA 15000 
NIA NIA 
NIA 2200 
NIA 95000 

NAV • Not A..-1Ul~e 

NIA • Not Appliooble 

Commen::ial 
MUitenanee 

Worker 
Screening 

T o>cicity Value 

1900 

1900 

38 
150 

2300 

100 

1800 

490 

880 
12000 

780000 

0.43 

7.8 

470 

310 

160 

NIA 

39 
7800 

550 
16 

NIA 

23 

N/A 

400 

NIA 

1100 

NIA 

55 
2300 

COPC •Chemical of Potential Conc11m 

(5) 

R.alioni1le for Potantial 
COPc Conr.mNnt 

ARARITBC 
Flag O•~cbon or 

Source 
Slt<la~llon 

c NIA NO BSL 
c NIA NO BSL 

c NIA NO BSL 

N NIA NO BSL 

N NIA NO BSL 

c NIA NO BSl 
c NIA NO BSL 
c NIA NO BSL 

c NIA NO SSL 
c NIA NO BSL 
N NIA NO BSL 

c NIA NO BSL 
N NIA NO BSL 

N NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 

NIA NO NTX 

N NIA NO BSL 
N NIA NO BSl 
N NIA NO BSL 
N NIA NO BSL 

NIA NO NTX 

N NIA NO BSL 
NIA NO NTX 

OSWER NO BSl 

NIA NO NTX 
N NIA NO BSL 

NIA NO NTX 

N NIA NO BSL 
N NIA NO BSl 

ARARfTBC • A.pplicabl.- or Releveant and Approprlil.te Requirementl To Be Conaidered 

OSWER • Offii;e of Soid WHte and Emergency ResponH 

J • Estimated Value 

C • Carcinogenii;; 

N Noncarcinogenic 

(6) 



10.26.5.5 Surface Water COPCs Identified 
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As shown in Table 10-26-6, the following COPCs were identified: 

• Methylene chloride 

10.26.5.6 Risk Characterization 

Tables 10-26-7 and 10-26-8 summarizes cancer risk estimates for the surface water pathways. 

Methylene chloride was the only contributor to risk estimates for the surface water pathways. The 

cumulative risk estimated for this wetland is l .6E-6. The HI shown in Table 10-26-8 was 

estimated to be 0.02. Methylene chloride was identified as a COC in surface water based on its 

contribution to cumulative risk estimates for this wetland. 

10.26.5. 7 Remedial Goal Options 

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to 

RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Methylene chloride was the only COC 

identified at this wetland and was identified as a COC for surface water only. Because 

methylene chloride was identified as a COC for surface water based only on cancer risk estimates 

and not based on hazard index estimates, only risk based RGOs were developed. The maximum 

methylene concentration of 1. 7 mg/L in surface water resulted in a risk estimate of l.6E-6, as 

shown in Table 10-26-8. Using a linear ratio, 1.0 mg/L would correspond with a target risk of 

lE-6. Therefore, 10 mg/Land 100 mg/L represent target risks of lE-5 and lE-4, respectively. 

10.26.6 Conclusions and Recommendations 

Wetland 25 is identified as a reference wetland (E/ A&H, 1995a), where contaminants were mostly 

isolated, generally below benchmark or reference values, and did not appear to be related to 

IR sites. Therefore, Wetland 25 was not studied further in Phase IIB/111. 

The HHRA identified no sediment or fish tissue COPCs. Methylene chloride was identified as a 

COC in surface water based on its contribution to cumulative risk estimates for this wetland. 
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Scenario Timeframe· Current and Future 
Medium: Surface Watar 
Exposure Medium: Surface Water 
Exposure Point: Welland 25 Surface Water 

Minimum 

(1) 

iCAS Numbet Chemical 
Concentration 

7429905 Aluminum (Al) 221 

7440382 Arsenic 2.4 

7440702 Calcium (Ca) 4620 

7439696 Iron (Fe) 317 
7439921 Lead (Pb) 4.9 

7439954 Magnesium (Mg) 12500 

7439965 Manganese (Mn) 2.9 

7440097 Potassium (K) 3960 

7440235 Sodium 105000 
7440280 Thallium 3.9 
7440622 VanadiumM 6.4 

75092 Methylene chloride 1700 

(1) Minimum/maximum detected concentration 

(2) Maximum concentration used as screening value. 

TABLE 10-26-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

(1) (2) (3) 

Minimum Maximum Detection Concentration 
Background Adolescent Site Maximum 

Concentration Units Frequency Mean U8ed for 
Value Trespasser PRG 

Tap Woter RBC 
Qualifier Qualifier Screening 

1620 UGIL 2 I 2 1020.5 1620 NIA 120000 3700 

2.4 UG/L 1 I 2 2.4 2.4 NIA 5.6 0.045 

6720 UG/L 2 I 2 5670 6720 NIA NIA NIA 

4030 UGIL 2 I 2 2173.5 4030 NIA NIA NIA 

4.9 UG/L 1 I 2 4.9 4.9 NIA 15 15 

20400 UGIL 2 I 2 16450 20400 NIA NIA NIA 

4.2 UGIL 2 I 2 3.55 4.2 NIA 2400 73 

7060 UG/L 2 I 2 5520 7060 NIA NIA NIA 

185000 UG/L 2 I 2 145000 185000 NIA NIA NIA 

3.9 UGIL 1 I 2 3.9 3.9 NIA 8.3 0.26 

6.4 UGIL 1 I 2 6.4 6.4 NIA 830 1800 
1700 UGIL 1 2 1700 1700 NIA 1000 4.1 

Definitions NIA = Not Applicable 

NAV =Not Available 

(4) PRGs for site ties.passer scenario calculated based on equaitioni and parameters presented in Section B of this report COPC ~ Chemic:al of Potential Concern 

(4) 

Potential 

ARARITBC 
Source 

N NIA 

c NIA 

NIA 

NIA 

TTAL 
NIA 

N NIA 

NIA 

NIA 

N NIA 

N NIA 

c NIA 

(5) PRGa for commercial maintenance worker scenario calculated based on equations and parameters presented in Section 8 of lhis report. 

(6) Rationale CQdes Selection Reason: Above Screening Levels (ASL) 

ARARITBC =Applicable or Releveiiint and Appropriate RequiremenU To Be Considered 

TTAL •Treatment Technique Actlon Le11el 

Deletion Reason: Below Screening Levels {SSL) 

Background Levels (BKG) 

Essential Nutrient (EN) 

No To•icity Information (NTX) 

J :: Estimated Value 

C:::: CarcinoQenlc 

N = Noncarcinogenic 

(5) 

Rationale tor 

Contaminant 
COPC Flag 

Oelection or 
Selection 

NO BSL 

NO BSL 

NO EN 

NO EN 

NO BSL 

NO EN 

NO BSL 

NO EN 

NO EN 

NO BSL 

NO BSL 

YES ASL 



: Timeframe: Current and Future 
Surface water 

posure Medium: Surface water 
posure Point: Wetland 25 

Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure Chemical of Potential Medium 
Route Concern EPC Value 

Ingestion Methylene chloride 1.7 

Dermal Methylene chloride 1.7 

EPC = Exposure Point Concentration 

MGIL = Milligram per Liter 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 

MG/L 

TABLE 10-26-7 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Cancer) (Cancer) Units 

NIA M 1.00E-04 mg/kg-day 

NIA M F5E-05 mg/kg-day 

Cancer Slope Slope Factor 
Factor Units Cancer Risk 

0.0075 (mg/kg-dayr1 7.50E-07 

0.009375 (mg/kg-day)"1 8.77E-07 

Total Risk 1.63E-06 



Exposure 
Route 

Ingestion 

Dermal 

Scenario: Timeframe: Current and Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Wetland 25 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Chemical of Potential Medium 
Concern EPC Value 

Methylene chloride 1.7 

Methylene chloride 1.7 

EPC = Exposure Point Concentration 

MG/L = Milligram per Liter 

M = Medium-specific EPC selected for risk calculation. 

Medium 
EPC Units 

MG/L 

MG/L 

TABLE 10-26-8 
RME CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NAS PENSACOLA SITE 41 

EPC Selected for 
Route EPC Hazard Intake Intake 

Value Calculation (Non-Cancer) (Non-Cancer) Units 

N/A M 7.00E-04 mg/kg-day 

M 6.04E-04 mg/kg-day 

Reference Reference Hazard 
Dose Dose Units Quotient 

6.00E-02 mg/kg-day 0.0117 

4.BOE-02 mg/kg-day 0.0126 

Total Hazard Index I 0.02 I 
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Under a cumulative risk scenario for methylene chloride in surface water, an EPC of 1.7 mg/L 

resulted in a risk estimate of 1.6E-6. Linear ratio analyses reveal that a target risk of lE-6 results 

from an EPC of 1.0 mg/L, with EPCs of 10 mg/Land 100 mg/L representing target risks of lE-5 

and lE-4, respectively. 

Methylene chloride is a common laboratory contaminant. Also, Wetland 25 is located in a remote 

portion of the base that has restricted access, and the wetland has no value for recreational fishing 

or swimming. These factors, combined with the limited ecological risk at Wetland 25 support the 

use of Wetland 25 as a reference wetland. 
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10.27 WETLAND 27 

10.27.1 Site Description 
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August 31, 2000 

Wetland 27 is along NAS Pensacola shoreline of Bayou Grande, east of Wetlands 25, 66, and 67. 

Parsons and Pruitt (USEPA, 1991) divided this site into two distinctive parts, Wetlands 27A 

and 27B. Wetland 27A is described as an inland palustrine system, whereas Wetland 27B is an 

estuarine emergent wetland, seaward of Wetland 27 A. Wetland 27 A contains sweetbay magnolia 

(Magnolia virginiana) and black titi (Cliftonia monophylla). There is no prominent surface water 

drainage into this area. Wetland 27B is tidally influenced from Bayou Grande and maintains a 

thick growth of black needlerush (Juncus roemerianus). No IR sites exist in the vicinity of 

Wetland 27. 

10.27.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-27-1 denotes 

the Phase IIA Wetland 27 sampling locations. 

Sediment 

Seventeen metals were detected in Wetland 27 sediment samples. No metals exceeded sediment 

benchmark levels at Wetland 27. Four pesticides were detected at Wetland 27, including 

4,4-DDE, 4,4'-DDT, alpha-BHC, and alpha-chlordane. Although 4,4'-DDE (2.7 ppb; 

sample 2701) and 4,4'-DDT (1.9 ppb; sample 2702) concentrations exceeded benchmark levels, 

they were below basewide levels. Basewide levels are described in Section 6. The other 

pesticides were below benchmark levels. No PCBs were detected in Wetland 27 

sediment samples. The SVOC diethylphthalate was detected below sediment criteria. No VOCs 

were detected in Wetland 27 sediment samples. Table 10-27-1 shows the Wetland 27 Phase IIA 

sediment sample results (frequency of detection, range of detected concentrations, and average 

detected concentration). 

10-27-1 
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Table 10-27-1 
Phase IIA Detected Concentrations in Wetland 27 Sediments 

Arsenic 

Calcium 

Cobalt 

Iron 

Magnesium 

Nickel 

Selenium 

Vanadium 

4,4'-DDT 

Note: 

Parameter 
Frequency of 

Detection 

212 

2/2 

212 

212 

212 

212 

112 

212 

1/2 

Range of Detected 
Concentrations 

0.98 - 1.1 

941 - 1260 

0.46 - 0.51 

1380 - 1440 

1200 - 2070 

2-3 

0.39 

5.2 - 6.9 

1.9 

Average Detected 
Concentration 

1.04 

1100.5 

0.485 

1410 

1635 

2.5 

0.39 

6.05 

1.9 

All results for inorganics are given in milligrams per kilogram (mg/kg), pesticides, PCBs, and SVOCs are given in micrograms per kilograms 
(µg/kg) 

Table 10-27-2 compares detected concentrations at each sample location to sediment benchmark 

levels, and lists calculated HQs for each parameter. Only the detected parameters with benchmark 

levels are presented on Table 10-27-2. The HQs will be further discussed in the ecological risk 

section. 

10-27-2 
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Tabl~ 10-27·2 

Wetland 27 
Phase llA Sedimeni Concentrations Compareil to Benchmark Level$ 

Sample 
location 

041M270201 
~,4'-DDE (UG/K$) 

4,4'-0DT (UGIKG) 

/\~nic (lf1G/KG) 

Chromium (MGIKGJ 

Copper (MG/KG) 

Lead (MG/KG) 

Nidcel (MGIKG) 

Zinc (MG/KG) 

Nol'"" 

Parameter 
Detected 

Concenttation 

It i 

1.8. J 
1.9 J 

·~gs J 
12.4 

~.4 J 
13,2 .J 

3 J 

4.7 J 

(a) USEPA Screening Concenlration fol Sediment - EPA SSVs 
(b) FOEP Sedlmen1.Qual~y ~sessmenl Guidelines - FDEP SQAGs 
Some of the numbers in the t~ble may vary beea1.1se of rounding.. 
BalleWide leV"ls (delailed in Section 6) for DDT and its metabolll.S 
Basewide jevel 1014,4'-00E Is 40 ppb, 
Ba.s.Wode leyel'lor4.4'·DDD is50 ppb. 
Basewide leVal for 4.4~·DDT is 20 ppb. 

Sedlmenl 
Benc-h01ark ·value 

(SBV) 

t.01 

1.19 

7 2• 
52.3 

16.7 
J0.2 
15.9 
124 

HQ 

0.87 
j,60 

0,14 
0,.24 
JM6 
p,44 
0.19 
0.04 

SBV 
Reference-

b 

b 

a, b 
·~ 'b 

ii ,b1 

il .b 
a.P 
ab 
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Surface Water 

Thirteen metals were detected in the single Wetland 27 surface water sample. 

Aluminum (5,500 ppb), copper (9.2 ppb), iron (2,230 ppb), lead (25.9 ppb), and mercury 

(0.17 ppb) exceeded surface water quality criteria at Wetland 27. This sample was highly turbid 

because the surface water was only 3 inches deep. No organics were detected in Wetland 27 

surface water. 

Table 10-27-3 shows the Wetland 27 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-27-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the detected parameters with water quality criteria are 

presented in Table 10-27-4. The HQs will be further discussed in the ecological risk section. 

Parameter 

lnorgonics (ug/L) 

Arsenic 
!~·~fJ·'j 

Chromium 

c~~~~.;I<!··· 

Iron 

Magnesium 

ii~~' 
Potassium 
-~~~~---: .. _ 

Note: 

Table 10-27-3 
Phase TIA Detected Concentrations in Wetland 27 Surface Water 

Frequency of 
Detection 

!/ l 

l/] 

Ill 

l/I 

Range of Detected 
Concentrations 

', $5so~.· 
4.1 

··99000, 

13.3 

2:2°' 
2230 

>ts;91 
327000 

'0.d4 

106000 

2580001 

All results are given in micrograms per liter (µg/L) or parts per billion (ppb). 

10-27-6 

Average Detected 
Concentration 

13.3 

2230 

106000 



Table 10-27-4 (1) 

Wetland 27 
Phase llA Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W270201 Saltwater 
Aluminum UG/L 5,550.0 1,500.0 3.7 

Arsenic UG/L 4.1 360 0.11389 

Chromium UG/L 13.3 50.0 0.266 

Copper UG/L 9.2 2.9 3.17241 

Iron UG/L 2,230.0 300.0 7.43333 

Lead UG/L 25.9 5.6 4.625 

Mercury UG/L 0.17 0.025 6.8 

Zinc UG/L 19.6 86.0 0.22791 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

b 

a 

ab 

ab 

b 

b 

ab 

ab 
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10.27 .3 Fate and Transport 

No pathways were evaluated for the wetland specific fate and transport for reference Wetland 27. 

10.27 .4 Ecological Risk Assessment 

HQs for Wetland 27 sediment samples are presented in Table 10-27-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for 

4,4'-DDE (1.30) at sample location 2701 and 4,4'-DDT at sample location 2702 (1.60). 

However, as noted in the nature and extent discussion, these 4,4'-DDE and 4,4'-DDT 

concentrations were below basewide levels. Phase IIA results of the single Wetland 27 

surface water sample revealed HQs above 1 for aluminum (3.70), copper (3.17), iron (7.43), 

lead (4.63), and mercury (6.80). HQs greater than one indicate the potential for excess risk. 

Wetland 27 is identified as a reference wetland (E/A&H. 1995a). Contaminants detected in 

reference wetlands were isolated and were generally below benchmark or reference values. In 

addition, contaminant exceedances did not appear to be related to IR sites. The concentrations 

detected inorganic are compared to detected concentrations in other wetlands to assess whether the 

concentrations are naturally-occuring or man-induced. Reference concentrations are described in 

Section 6. 

10.27.5 Wetland 27 Human Health Risk Assessment 

10.27.5.1 Samples Included 

Sediment 

041~270101, 041:M:270201 

Surface Water 

041W270201 

10-27-8 



10.27 .5.2 Current and Future Land Use 
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Wetland 27 is on the shore of Bayou Grande, north of Forrest Sherman Field. This area serves 

as part of an undeveloped buffer around the airfield. The wetland lies in an undeveloped portion 

of the base, accessible by dirt roads. However, access to these roads is restricted to the general 

public. Due to the lack of nearby infrastructure, it is unlikely that buildings or other development 

will be established in the near future. Access to the shoreline near the wetland could be made by 

boat. 

10.27 .5.3 Fish Tissue COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.27 .5.4 Sediment CO PCs Identified 

As shown in Table 10-27-5, no COPCs were identified. 

10.27.5.5 Surface Water COPCs Identified 

As shown in Table 10-27-6, the following COPCs were identified: 

• Lead 

10.27 .5.6 Risk Characterization 

Lead Risk Characterization 

A conservative exposure scenario was developed to assess the significance of the surface water 

concentration oflead at Wetland 27. This scenario involves a child (age 6 to 7) who accompanies 

an older sibling to the wetland one day a week for a year. Exposure to Wetland 27 surface water 

was addressed as an additional exposure relative to typical exposures encountered at the child's 

home. This additional exposure was presented as an "alternate" source within the constructs of 

10-27-9 



TABLE 10-27-5 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Sceoano T1m•trern•: CIJl""Elnt and Fu!ur• 

I 
Medl1,n1_ Sedl.n19rt 
Bo+>ofill"& Medlurn Sel).lnQlt 
Exposlr'e Po1rt· WlllE!lntl 17 SsdM&l'li 

(1) (1) 

Minimum Minimum Maximum M•lCirnurn CASNllllber Chemic at 
Coneentf"Jllon Qualifier Concentration Qualifier 

Units 

72559 4,4'-DDE 1.8000 2.7000 UG/KG 
50293 4,4'-0DT 1.9000 1.9000 UGIKG 
319846 alpha-BHC 0.4900 1.3000 UGIKG 

5103719 alpha-Cllloroane 0.4900 0.4900 UGIKG 
84662 Die111W*>thala!e 390.0000 390.0000 UGIKG 

7429905 AlUminurn (Al) 2900.0000 3670.0000 MG/KG 
7440382 Arsenic (As) 0.9800 1.1000 MG/KG 
7440393 Barium(Ba) 2.JOOO 3.1000 MG/KG 
7440702 Calcium (Ca) 941.0000 1260.0000 MG/KG 
7440473 Chromium (Cr) 11.1000 12.4000 MG/KG 
7440484 Cobatt 0.4600 0.5100 MG/KG 
7440508 Copper(Cu) 3.4000 4.2000 MG/KG 
7439896 lron(F•) 1380.0000 1440.0000 MG/KG 
7439921 Lead(Pb) 132000 13.5000 MG/KG 
7439954 Magnesium (Mg) 1200.0000 2070.0000 MG/KG 
7439965 Manganese (Mn) 5.1000 5.1000 MG/KG 
7440020 Nickel(Ni) 2.0000 3.0000 MG/KG 
7440097 Polassium (K) 406.0000 689.0000 MGIKG 
7782492 Selenium (Se) 0.3900 0 3900 MGIKG 
7440235 Sodit.m{Na) 3170.0000 8610.0000 MG/KG 
7440622 Vanadit.m (V) 5.2000 6.9000 MGIKG 
7440666 Zinc(Zn) 4.7000 8.2000 MGIKG 

(1) Minimumlmuimum detected concentration 

(2) Ma~ concentration uHd as screening value. 

(3) Ne backgromd values were dewloped far tm media. 

{4) PR Gu far tre-spasser seenaria e.11klrlitecf u'6irlg equations and parameters J)resented in Sei:Uon B of thl~ reJ)ort. 
(5) RnidmOll soil RBC H prnenteif iri USEPA Region Ill RSC Tables, 1998. 

{6) Rationale Code1 Selection Fleuon: /Jbove Screening l11nh {ASL) 

Ocl.etion A.ea.son: Below Screening Leveki (SSL) 

Backl1"m.ncl leveh (5KG) 

No ToJltily lnfnrmillt1on (NTX) 

Loc:allon of Oettction 
Mulrnum Frequency 

Range of Detection Limits 

CMCerd11itlon 

2 I 2 NAV 
1 I 2 
2 I 2 NAV 
1 I 2 
1 I 2 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 

1 I 2 
2 I 2 NAV 
2 I 2 NAV 
2 I 2 NAV 

(2) 

Concentration 
t,4EAN Used for 

Ser~ 

LLO 2.70 
1.90 1.90 
0.90 1.30 
0.49 0.49 

390.00 390.00 
3285.00 3670.00 

1.04 1.10 
2.70 3.10 

1100.50 1260.DO 
11.75 12.40 
0.49 0.51 
3.80 4.20 

1410.00 1440.00 
13.35 13.50 

1635.00 2070.00 
5.10 5.10 
2.50 300 

547.50 689 00 
0.39 0.39 

5890.00 8610.00 
6.05 6.90 
6.45 a 20 

Deftntions: 

{3) (4) 

8;;1ekgroond AdoJe,.e;ent Sb 

V•lue Trespasser PRG 

NIA 65000 
NIA 65000 
NIA 3500 
NIA 63000 
NIA 250000000 
NIA 320000 
NIA 15 
NIA 22000 
NIA NIA 
NIA 1600 
NIA 19000 
NIA 13000 
NIA NIA 
NIA 400 
NIA NIA 
NIA 15000 
NIA 6300 
NIA NIA 
NIA 1600 
NIA NIA 
NIA 2200 
NIA 95000 

NA.V •Not A'faUable 

NIA• Not ADpUcabJe 

RnklrnUal Soil 
RSC 

1900 
1900 
100 
1800 

6300000 
7800 
0.43 
550 
NIA 
23 

470 
310 
NIA 
400 
NIA 
1100 
160 
NIA 
39 

NIA 
55 

2300 

COPC • Chemical of Pgtt'ntia! Concern 

(5) 

Potential 
M:11.iooale for 

COPC Contarnin.anl 
ARARFTBC 

Flog ON!ction or ..,.,. .. 
Se~ctian 

c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 
c NIA NO BSL 
N NIA NO BSL 

NIA NO NTX 
N NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 

NIA NO NTX 
OSWER NO BSL 

NIA NO NTX 
N NIA NO BSL 
N NIA NO BSL 

NIA NO NTX 
N NIA NO BSL 

NIA NO NTX 
N NIA NO BSL 
N NIA NO BSL 

ARAR!TBC • ADplicable or Relevu.nt and Appropriat• RequiremenU To Be Con$ld..-.cl 

OS'rVER • Ofl\ce cf Sakd Waste and Emergency Response 

J • E1l.inated Value 

C • Carcini::i1Jenic 
N Ncncucinogenic 

(6) 



TABLE 1 0-27-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframe- Current and Future 

Medium: Surface Weder 
Expos-we Medium: Surface Water 
Exposure Point 'Netland 27 Surface Water 

Minlmum 

(1) 

ICAsNumbar Chemical 
Concentration 

7429905 Aluminum (Al) 5550 

7440382 Arsenic 4.1 

7440702 Calcium (Ca) 99000 

7440473 Chromium (Cr) 13.3 
7440508 Copper (Cu) 9.2 
7439896 Iron (Fe) 2230 
7439921 Lead (Pb) 25.9 

7439954 Magnesium (Mg) 327000 

7439976 Mercury (Hg) 0.17 

7440097 Potassium (Kl 106000 

7440235 Sodium 2580000 

7440622 Vanadium (V) 11 

7440666 Zinc (Zn) 19.6 

(1) Minimum/maximum detected concanlration 

(2) Maximum con.centration used as screening value. 

(1) 

Minimum Maximum Maximum 
Units 

Qualifier Concentration Qualifier 

5550 UG/L 

4.1 UG/L 

99000 UG/L 

13.3 UGIL 

9.2 UGIL 

2230 UG/L 

25.9 UG/L 

327000 UGIL 

0.17 UGIL 

106000 UG/L 

2580000 UGIL 

11 UG/L 

19.6 UGIL 

(4) PRG'5 for site trespasser scenario i;alculated based on equations and parameters presented in Seciion B of this report. 

(5) Top weter RBCs as presented in USEPA Region 111 RBC Tables (1998). 

(6) RaUonale Codes Selection Reason: Above Screening Levels {ASL) 

Deletion Reason: Below Screening Levell {BSL) 

Background Levels (BKG) 

EssenUal Nutrient (EN) 

No Toxicity Information (NTX) 

Detection 

Frequanc:y 

1 I 1 

1 I 1 
1 I 1 

1 I 1 

1 I 1 

1 I 1 
1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

(2) 

Concentration 
Background 

Mean Used for 
Screening 

5550 5550 

4.1 4.1 

99000 99000 

13.3 13.3 

9.2 9.2 

2230 2230 

25.9 25.9 

327000 327000 

0.17 0.17 
106000 106000 

2560000 25BOOOO 

11 11 

19.6 19.6 

Definibons: NIA Not Applicable 

NAV = Nol Available 

Value 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NJA 

NJA 

NIA 

N/A 

NIA 

NIA 

(3) 

Adojascent Sile 
Trespasser PRG 

120000 

5.6 

N/A 

360 
4BOO 

NIA 

15 

NIA 

36 

NIA 

NJA 

BJO 

36000 

COPC = Chemical of Potential Concern 

(4) 

Potential 

Tap water RBC ARARITBC 
Source 

3700 N NIA 

0.045 c NIA 

N/A NIA 

11 N N/A 

150 N NIA 

NIA N/A 

15 TIAL 

NIA NIA 

1.1 N NJA 

NJA NIA 

NIA NIA 

1BOO N NJA 

1100 N NIA 

ARARJTBC • Applica~e or Releveant and Appropriate Requirement/ To Be Considered 

TI AL =Treatment Technique Action Level 

J = E•bmated Value 

C = Carcinogenic 

N = Noncarcinogenic 

(5 

Rationale for 
Contaminant 

COPC Flag 
Deledioo or 

Selac:lion 

NO BSL 

NO BSL 

NO EN 

NO BSL 

NO BSL 

NO EN 

YES ASL 

NO EN 

NO BSL 

NO EN 

NO EN 

NO BSL 

NO BSL 
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the Lead Model. The standard default assumptions in the Lead Model were kept to simulate 

background lead exposures. This was done to provide a conservative estimate of daily intake from 

sources unrelated to Wetland 27. 

The assumption was made that this child would incidentally ingest 0.05 liters of surface water 

during each visit. Within the Lead Model, an alternate source was entered to account for this 

exposure as previously discussed. The bioavailability of lead ingested from the alternate source 

(Wetland 27 surface water) was equal to that of drinking water lead ingested from the standard 

residential default source. Assuming incidental ingestion of 0.05 liters of surface water once per 

week with a lead concentration of 25.9 µg/L, the annual alternate source exposure was estimated 

to be 0.18 µg lead/day. Table 10-27-7 presents the Lead Model output for a child 6 to 7 years old 

under these exposure conditions. 

Figure 10-27-2 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

2.7 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 0.26%. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, the surface water lead 

concentration at Wetland 27 would not require specific action under the hypothetical exposure 

scenario. 

10.27.5.7 Remedial Goal Options 

No COCs were identified for Wetland 27, and as a result, no RGOs were calculated. 
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Figure 10-27-2 Probability Plots for Blood Lead Levels Wetland 27 
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Table 10-27-7 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland 27 
Pensacola, Florida 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 µg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
0-1 1.0 
1-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

DIET: DEFAULT 

2.0 
3.0 
5.0 
5.0 
5.0 
7.0 

7.0 

DRINKING WATER Cone: 4.00 µg Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil (µg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

House Dust (µ.g Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

200.0 

Additional Dust Sources: None DEFAULT 

Alternative Source Intake: Wetland 27 surface water 
6-7: 0.18 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Lung Abs. (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

32.0 

Blood Level Total Uptake Soil+ Dust Uptake Diet Uptake 
YEAR wg!dL} (i:g!day) !i:g!day} (!:g!day} 

0.5-1: 4.1 7.60 4.68 2.54 
1-2: 4.5 10.93 7.36 2.63 
2-3: 4.2 11.44 7.44 2.98 
3-4: 4.0 11.48 7.53 2.90 
4-5: 3.4 9.65 5.69 2.85 
5-6: 3.0 9.39 5.16 3.03 
6-7: 2.7 9.56 4.89 3.36 
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Water Uptake 
fi:g!day} 

0.37 
0.91 
0.96 
0.99 
1.04 
1.11 
1.13 
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Alt. Source Uptake Air Uptake 
(~g!day) (i:glday} 

0.00 0.02 
0.00 O.G3 
0.00 0.06 
0.00 0,07 
0.00 O.o7 
0.00 0.09 
0.09 0.09 
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10.27.6 Conclusions and Recommendations 

Wetland 27 is identified as a reference wetland (E/A&H, 1995a), where contaminants were mostly 

isolated, generally below benchmark or reference values, and did not appear to be related to IR 

sites. Therefore, Wetland 27 was not studied further in Phase IIB/III. 

The HHRA identified no sediment or fish tissue COPCs. Lead was identified as a surface water 

COPC. Under USEPA guidelines, surface water lead concentrations at Wetland 27 would not 

require specific action under the hypothetical exposure scenario. Since no COCs were identified, 

no RGOs were calculated for Wetland 27. 

Because no ecological or human health risks are present at Wetland 27, this wetland is acceptable 

as a reference wetland. 

10-27-16 



10.28 WETLAND 32 

10.28.1 Site Description 
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Wetland 32 is upstream from Wetland 33 on Navy property adjacent to NAS Pensacola to the 

southwest. The area is also known as Trout Point. Parsons and Pruitt described this system as a 

palustrine emergent wetland (USEPA, 1991). A freshwater stream runs through Wetland 32, 

eventually draining into Wetland 33, which discharges to Big Lagoon. The stream originates to 

the northeast of Trout Point, near Wetland 53. Saw grass (Cladiumjamaicense)is the predominant 

vegetation in Wetland 32. 

In 1996, the Navy took steps to preserve the Trout Point area, which has been subject to 

minimal impact from surrounding development. The area around Wetland 32 was developed into 

a low impact recreational area, with a board walk and nature trail. No IR sites exist in the 

immediate vicinity of Wetland 32. 

10.29.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-28-1 denotes 

the Phase IIA Wetland 32 sampling locations. 

Sediment 

Sixteen metals were detected in Wetland 32 sediment samples. Lead, ranging from 41.3 mg/kg 

to 52.3 mg/kg, exceeded the sediment benchmark level (30.2 mg/kg) in all three Wetland 32 

sediment samples. Mercury (0.51 mg/kg) also exceeded the benchmark level (0.13 mg/kg) at 

sample location 3203. Ten pesticides were detected in Wetland 32 sediment samples, including 

4,4'-DDT and its metabolites, dieldrin, endrin, endrin aldehyde, alpha/gamma-BHC, and 

alpha/gamma-chlordane. All detected concentrations of 4,4'-DDT and its metabolites were below 

basewide levels. Alpha-chlordane (12 ppb), gamma-chlordane (5.9 ppb), dieldrin (13 ppb), and 

endrin (15 ppb), and were detected above sediment benchmark levels (1.7 ppb for alpha and 
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gamma chlordane; 0.72 ppb and 3.3ppb for dieldrin and endrin, respectively) at 

sample location 3201. Endrin aldehyde (4.2 ppb), was detected above its sediment benchmark 

level (3.3 ppb) at sample location 3202. The PCB Aroclor-1254 (210 ppb) was detected above 

its sediment criteria (21.6 ppb) at sample location 3201. The SVOC, pyrene (170 ppb), was 

detected above its sediment criteria (153 ppb) at sample location 3203. Three voes, 2-butanone, 

acetone, and chlorobenzene were detected at Wetland 32. Acetone is a common laboratory 

contaminant. 

Table 10-28-1 shows the Wetland 32 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-28-2 lists only 

the detected parameters with benchmark levels, compares detected concentrations at each 

sample location to sediment benchmark levels, and lists calculated HQs for each parameter. The 

HQs will be further discussed in the ecological risk section. 

Surface Water 

Six metals were detected in Wetland 32 surface water samples. No metals detections exceeded 

surface water quality criteria. The only organic detected in Wetland 32 surface water was the 

voe methylene chloride, at a concentration below its criteria. Methylene chloride is also a 

common laboratory contaminant. 

Table 10-28-3 shows the Wetland 32 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-28-4 

lists only the detected parameters with water quality criteria, compares detected concentrations at 

each sample location to surface water quality criteria, and lists calculated HQs for each parameter. 

The HQs will be further discussed in the ecological risk section. 

10-28-2 
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Parameter 

Inorganics (mg/kg) 

Aluminum (Al) 

Barium (Ba) 

Beryllium (Be) 

Calcium (Ca) 

Chromium (Cr) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercwy(Hg) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium(Y) 

Zinc (Zn) 

Pesticides/PCBs (µg/kg) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1254 

Dieldrin 

Endrin 

Endrin aldehyde 

alpha-BHC 

alpha-Chlordane 

gamma-BHC (Lindane) 

garruna-Chlordane 

SemiYolatiles (µg/kg) 

Pyrene 

Volatiles (µg/kg) 

2-Butanone (MEK) 

Acetone 

Chlorobenzene 

Note: 

Table 10-28-1 
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Phase IIA Detected Concentrations in Wetland 32 Sediments 

Range of Detected A Yerage Detected 
Frequency of Detection Concentrations Concentration 

3/3 3670- 7780 5123.33 

313 6.7-9.7 8.50 

113 0.51 - 0.51 0.51 

3/3 2150 - 4320 2966.67 

3/3 5.7 - 7.2 6.30 

313 5.7 - 9.2 6.87 

313 471 - 832 651.67 

313 41.3 - 52.3 45.07 

3/3 2230 - 4280 2990.00 

3/3 3.5 5.6 4.87 

113 0.51 0.51 

3/3 306 - 485 408.00 

213 2.4 - 3.6 3.00 

313 2580 - 3680 3080.00 

3/3 5.2 7.6 6.47 

3/3 6.8 9.4 8.03 

213 3.3 - 24 13.65 

213 2.2 - 37 19.60 

1/3 13 13.00 

1/3 210 210.00 

113 13 13.00 

1/3 15 15.00 

113 4.2 4.20 

213 1.4 - 5.2 3.30 

113 12 12.00 

1/3 1.4 1.40 

1/3 5.9 5.90 

1/3 170 170.00 

1/3 70 70.00 

213 930 -1900 1415.00 

113 14 14.00 

All results are in micrograms per kilogram (µg/kg) or pans per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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T~ble ~!>.-2~2'(1) 

Wetland 32 
Phase llA Sedlm1111t Conc;ent~t!ons C9J11Pared to Benc.hmar!< Leve!~ 

SalJlplo Ot~~!ed 
Looalion P;1rameter Concentration 

041M_320101 
4.4'-DDD (UGIKG) 24' 

AA'·DDE (UGIKG) 3 7 
4"4'-bOT (UcMiG) 1~ 
alpha-Chlor~arro {UG/KGJ 1~ 
Aroclor· 125'1 {UGll<G) 2 10 
C~rQO\him (MG/KG) 7 2 
Coppe1 (MGf~G) 5'17 
Dl•ldrin (UG/KG/ 13 

E~drin (i)GIKG) 1 s. 
gamma.Chlo!d•nl> (UGIKQ) 5,9 

Lead (MG/KG) 4] 3 

Zillc (MG/KG) -6\~ 

041M320301 
4,4'-000 (l)GikG1 ~a 

~.,4·:ooe cUGiKG) 2.;!. 
Chromium (MGlt<G) ·6 
CQpper (MGl\<G) 9 2 
Endrin aldeh~e (UGIKCj 4-2 
Lea~ (MGn<G) !t2.3 
MerGUIY, (MGIKG) 051 

Pytene (UGIKG) 1'/0 
Zinc; (MG/KG) 9,4 

Not6': 
(•) U$El?ASa qenin9 Conoontradop for Se~il11•~t - EP-A.ssvs 
jb) 'FtlEP Sedlm•ni Quality AssessmeJ\I Cluidellnes • FDEJ> SQAGs 
Some o1 the· numbers- in ltle'table may v·ary because of routidllig. 

Sedimen( 
BCnc"martt Value 

(SBV) HQ 

1.22 19.67 
2 .. 07 .17 $1 
1.1\l. 19:9z 
17 7,0jl 

21'.6 9.72 
S2'3 \) 14 

'187 036 
on 18.~5 
5'. j A~5 
l'7 J,41' 

)ll2 ~.37 

124 0.05 

1.22 ·2.10 
~'.G7 ' <Mi 
52.3 O.M 
1e ; IJ.49 
3:3 1 '21 

30.2 j.7;! 

o.i~ 3.@2 
16'.l 1. 11 
124 .0.08 

SBV-HQ 
Refareo¢e 

b 
b 

b 

'a 

b 

·~ ,, b 

b .. .. 
aQ 
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b 
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Phase IIA Detected Concentrations in Wetland 32 Surface Water 

Parameter 

lnorganics (µg/L) 

Calcium (Ca) 
Iron (Fe) 

Magnesilllll (Mg) 

Manganese (Mn) 

Potassium (K) 

Sodium (Na) 

Volatiles (µg/L) 

Methylene chloride 

Note: 

Frequency of Detection 

2/2 

212 

2/2 

2/2 

212 
2/2 

1/2 

All results are in micrograms per liter (µglL) or parts per billion (ppb). 

10.28.3 Fate and Transport 

Range of Detected Average Detected 
Concentrations Concentration 

1750 - 2260 2005.00 

182 - 191 186.50 

3050- 4570 3810.00 

9.3 10 9.65 

1170 - 1780 1475.00 

30000 - 44400 37200.00 

14 14.00 

No pathways were evaluated for the wetland specific fate and transport for reference Wetland 32. 

10.28.4 Ecological Risk Assessment 

HQs for Wetland 32 sediment samples are presented in Table 10-28-2. Phase IIA sediment sample 

results compared to the appropriate sediment benchmark levels revealed HQs above 1 for lead in 

all three Wetland 32 sediment samples (3201, 1.37; 3202, 1.38; and 3203, 1.73), and also 

mercury (3.92) at sample location 3203. HQs were above 1 for 4,4'-DDD and 4,4'-DDE at 

sample locations 3201 (19.67 and 17 .87), and 3203 (2. 70 and 1.06), as well as for 4,4 '-DDT 

(10.92) at sample location 3201. However, as noted in the nature and extent discussion, the 

concentrations of 4,4 '-DDT and its metabolites were below basewide levels. HQs were also 

greater than 1 for the pesticides alpha-chlordane (7. 06), gamma-chlordane (3 .47), dieldrin ( 18 .06), 

and endrin (4.55) at sample location 3201, as well as endrin aldehyde (1.27) at sample 

location 3202. HQs were also above 1 for the PCB Aroclor-1254 (9.72) at sample location 3201, 

and the SVOC pyrene (1.11) at sample location 3203. There were no surface water exceedances 

at Wetland 32. 
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Wetland 32 is identified as a reference wetland (E/A&H, 1995a). Contaminants detected in 

reference wetlands were isolated and were generally below benchmark or reference values. In 

addition, contaminant exceedances did not appear to be related to IR sites. Therefore, except for 

Wetland 33 the reference wetlands were not studied further in Phase IIB/III. 

10.28.5 Wetland 32 Human Health Risk Assessment 

10.28.5.1 Samples Included 

Sediment 

041~320101, 041~320201, 041~320301 

Surface Water 

041W320101, 041W320301 

10.28.5.2 Current and Future Land Use 

Wetland 32 is directly upstream of Wetland 33, and is in the undeveloped portion of 

NAS Pensacola. In 1995, a nature trail and boardwalk was built along the southern shore of 

Wetland 33, and the area was opened to the public. The land use is not anticipated to be changed, 

and fishing frequency is not known. 

10.28.5.3 Fish Tissue COPCs 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.28.5.4 Sediment COPCs 

As shown in Table 10-28-5, no sediment COPCs were identified. 

10.28.5.5 Surface Water COPCs 

As shown in Table 10-28-6, no surface water COPCs were identified. 
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TABLE 10-28-5 
OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

SC91Wi¢ fin;eframe Curr9'1t &;d Future 

I 
Mflt11Unt' Sed111181'i 
Ellposure Mfl<llti'l\ Se-Jmor,t 

fxposur1> Pon Wel.JBrld 32 S11ornen1 

(1) (1) 

Minimum Maximum 
CAS Nwnber C'hemica! Minimum "'axlmum Unib: 

Corn:enlnltion Qualifier Coni::entration Qualifier 

72548 4,4-DDu ~.30 24.00 UG/KG 
72559 4,4'-DDE 2.2000 37.0000 Uc.KG 
50293 4,4'-DDT 13.0000 13 0000 Uc.KG 

11097691 Aroclor 1254 210 0000 210.0000 Uc.KG 
60571 Dielarin 13.0000 13.0000 Uc.KG 
72208 Enann 15.0000 15.0000 UG/KG 

7421934 Enarin alaehyde 4.2000 4.2000 UG/KG 
3198.46 alpha-BHC 1.4000 5.2000 UG!l(G 

5103719 alpha-Chlordane 12.0000 12.0000 Uc.KG 
58899 gamma-BHC 1.4000 1 4000 Uc.KG 

5103742 hlorOane 5.9000 5.9000 UG!l(G 
129000 170.0000 170.0000 UGIKG 
78933 2-Butanone 70.0000 70 0000 Uc.KG 
67641 Acetone 930.0000 1900.0000 Uc.KG 
108907 Chlorobenzene 14.0000 14.0000 Uc.KG 

7429905 Aluminum (Al) 3670.0000 7780 0000 MG/KG 
7440393 Balium (Ba) 6.7000 9.7000 MG/KG 
7440417 Beryllium (Be) 0.5100 0.5100 MG!1<G 
7440702 Calcium {Ca) 2150.0000 4320 0000 MG!1<G 
7440473 Chromium (Cr) 5.7000 7.2000 MG/KG 
7440508 Copper(Cu) 5.7000 9.2000 MG/KG 
7439896 lron(Fe) 471.0000 832 0000 MG/KG 
7439921 Lead (Pb) 41.3000 52 3000 Mc.KG 
7439954 Magnesium (Mg) 2230.0000 4280.0000 Mc.KG 
7439965 Manganese (Mn) 3.5000 5.6000 MG/KG 
7439976 Mercury (Hg) 0.5100 0.5100 MG/KG 
7440097 Potassium ( K) 306.0000 485.0000 Mc.KG 
7782492 Selenium (Se) 2.4000 3.6000 Mc.KG 
7440235 Sodium (Na) 2580.0000 3680.0000 Mc.KG 
7440622 Vanadium (V) 5.2000 7.6000 Mc.KG 
7440666 Zinc(Zn) 6.8000 9.4000 MG/KG 

(1) unnu.mlm1Xlf'(li,Jl11 det.-cted concenlrabon 

(2) Maximun concenlration u"ed a1scruning11alue. 

(J) ND bickgnxnd value• were developed for this medi.i.. 

(') PRGH for trespasser scen1rio calcul1.ted u.sW,; •qua.lions and pan.meters preunh1d in Section e of !Ns repor1. 

(S) Residenlial 1!)il RBC as J)(tien,ed in USEPA Region Ill RBC hble$, HISB. 

(6) Rationale Codes Selection Reuon; Above Screening Levell (ASL) 

Deletion Reuon: Below ScrHning i.~~s (BSL) 

Backgralmd Lev~s (Bl<G) 

No To•J.city Information (NTX) 

Location of Detection 
'Aa)lirnum Range of D~tection Umila 

Concenb'ation 
Frequency 

~ I s -
2 I 3 -
1 I 3 

1 I 3 

1 I 3 

1 I 3 -
1 I 3 
2 I 3 

1 I 3 
1 I 3 
1 I 3 

1 I 3 -
1 I 3 
2 I 3 
1 I 3 
3 I 3 NAV 

3 I 3 NAV 
1 I 3 
3 I 3 NAV 

3 I 3 NAV 
3 I 3 NAV 

3 I 3 NAV 
3 I 3 NAV 

3 I 3 NAV 

3 I 3 NAV 

1 I 3 
3 I 3 NAV 

2 I 3 -
3 I 3 NAV 

3 I 3 NAV 
3 I 3 NAV 

(2) 

Concentration 
MEAN Und for 

Screening 

13.65 24.00 
19.60 37.00 

13.00 13.00 

210.00 210.00 
13.00 13.00 

15.00 15.00 

4.20 4.20 

3.30 5.20 

12.00 12.00 
1.40 1.40 

5.90 5.90 

170 00 170.00 

70.00 70.00 

1415.00 1900.00 
14.00 14.00 

5123.33 7780.00 
8.50 9.70 

0.51 0.51 
2966,67 4320.00 

6.30 7.20 
6.80 9.20 

651.67 832.00 
45.07 52.30 

2990.00 4280.00 
4.87 5.60 
0.51 0.51 

408.00 485.00 
3.00 3.60 

3080.00 3680.00 
6.47 7.60 
8.03 9.40 

Oefinibons: 

(3) (4) 

Sac:kgroUf"ld Adole11cent Site 
v .... Trespasser PRG 

NIA 92000 
N/A 65000 
NIA 65000 

NIA 6300 
NIA 1400 
NIA 95000 
N/A 95000 
N/A 3500 

NIA 63000 
NIA 17000 
NIA 63000 
N/A 9500000 
N/A 190000000 
NIA 32000000 
NIA 6300000 
NIA 320000 
NIA 22000 
N/A 630 
NIA N/A 

NIA 1600 
NIA 13000 

N/A N/A 
NIA 400 
NIA NIA 
NIA 15000 

NIA 95 

N/A N/A 

N/A 1600 
NIA NIA 
NIA 2200 
NIA 95000 

NAV • Not Available 

NIA • Not Applicable 

Residential Soll 
RBC 

2700 
1900 

1900 

160 

40 

2300 

2300 

100 

1800 

490 

1800 

230000 
4700000 

780000 

160000 
7800 

550 
16 

NIA 

23 

310 
NIA 

400 

NIA 

1100 

2.3 

N/A 

39 

NIA 

55 
2300 

COPC • Chemic.al of P1:1ttnbal Concem 

(5) 

Potential 
Rationil~fttr 

COPC ConLlmN.nt 
ARARITBC 
50~1 

Flog Dehtdon Cl( 

S1lection 

c "'" m.1 "'"-
c N/A NO BSL 
c N/A NO BSL 

N N/A NO BSL 
c N/A NO BSL 
c N/A NO BSL 
N N/A NO BSL 
c N/A NO ESL 
c N/A NO ESL 
c N/A NO BSL 
c NIA NO BSL 
N N/A NO BSL 
N N/A NO BSL 
N NIA NO BSL 
N NIA NO BSL 
N N/A NO ESL 
N N/A NO BSL 
N NIA NO BSL 

NIA NO NTX 
N NIA NO BSL 
N NIA NO BSL 

NIA NO NTX 

OS\IVER NO ESL 
NIA NO NTX 

N N/A NO BSL 
N NIA NO BSL 

NIA NO NTX 
N NIA NO ESL 

NIA NO NTX 
N NIA NO ESL 
N NIA NO BSL 

ARAR/TBC •Applicable or Releve;mt .and ~propriate RequiremenV To Be Conaidered 

OS\YER • Oftke of Sotid Wute and Emergency Response 

J • Etbmated Vatue 

C • CucinogeNe 

N Noncucinogenic 

(6) 



TABLE 10-28-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timefreme: Current and Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: WeUand 32 Suriace Water 

Minimum 

(1) 

~SNumber Chemical 
Concentration 

7440702 Calcium (Ca) 1750 

7439896 Iron (Fe) 182 

7439954 Magnesium (Mg) 3050 

7439965 Manganese (Mn) 9.3 

7440097 Potassium (K) 1170 

7440235 Sodium 30000 

75092 Methylene chloride 14 

(1) Minimum/maximum detected concentrahon 

(2) Maximum concenlfetion used as screening value. 

(1) 

Minimum Maximum Maximum 
Qualifier Concentration Qualifier 

Units 

2260 UGIL 
191 UGIL 

4570 UGIL 
10 UGIL 

1760 UGIL 
44400 UGIL 

14 UGIL 

{4) PRG1 for 1rte trespasser scenario calculated based on equations and parameters presented in Section a of this report 

(5) Tap water RBCs as presented in USEPA Region Ill RBC Tables (1998) 

(6) Rationale Codes Selection Reasoo: Above Screening Levels (ASL) 

Deletion Reason Below Screening Levels (BSL) 

Background Levels (BKG) 

Essential Nutnenl (EN) 

No Toxicity Information (NTX) 

Detection 
Frequency 

2 I 2 

2 I 2 

2 I 2 

2 I 2 

2 I 2 

2 I 2 

1 I 2 

(2) 

Concenlra.tion 
Background 

Mean Used fOf 

Screening 

2005 2260 

186.5 191 

3610 4570 

9.65 10 

1475 1780 

37200 44400 
14 14 

DeflnilionJ< NIA Not Applicable 

NAV =Not Available 

Value 

NIA 
NIA 
N/A 

NIA 
NIA 

NIA 
NIA 

(3) 

Adolescent Sit~ 

Trespasser PRG 

NIA 
NIA 

NIA 
2400 

NIA 
NIA 

1000 

COPC = Chemie.al of Potential Concern 

(4) 

Potential 
Tap water RBC ARARfTBC 

Source 

NIA NIA 
NIA NIA 
NIA NIA 

73 N NIA 

NIA NIA 
NIA NIA 

4.1 c NIA 

ARARITBC 11 Applicable or Releveant and Appropriate Requirement/ To Be Considered 

J = Estima!ed Value 

C :;II' Carcinogenic 

N = Noncarcinogenic 

(5 

Rationale tor 
Conlamin811t 

COPC Flag 
Delection Of 

Salection 

NO EN 
NO EN 
NO EN 
NO BSL 

NO EN 

NO EN 
NO BSL 
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10.28.S.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland 32. 

10.28.6 Conclusions and Recommendations 

Wetland 32 is identified as a reference wetland (E/ A&H, 1995a), where contaminants were mostly 

isolated, generally below benchmark or reference values, and did not appear to be related to 

IR sites. Therefore, Wetland 32 was not studied further in Phase IIB/111. Since no COPCs were 

identified for Wetland 32, no formal HHRA was conducted. Because no ecological or human 

health risks are present at Wetland 32, this wetland is acceptable as a reference wetland. 
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10.29 WETLAND 33 

10.29.1 Site Description 
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Section JO: Site-Specific Evaluations 
August 31, 2000 

Wetland 33 is an estuarine lagoon on Navy property adjacent to NAS Pensacola to the southwest. 

The area is also known as Trout Point. Parsons and Pruitt (USEPA, 1991) described this system 

as an estuarine emergent wetland. Wetland 33 has an open water portion approximately 20 acres 

in size, with an outlet to Big Lagoon on its western end. Saw grass (Cladium jamaicense) and 

black needle rush (Juncus roemerianus) line the shoreline of this wetland. 

In 1996, the Navy took steps to preserve the Trout Point area, which has been subject to 

minimal impact from surrounding development. The area around Wetland 33 was developed into 

a low impact recreational area, with a board walk and nature trail. The marsh within Wetland 33 

was named Davis Marsh. No IR sites exist in the immediate vicinity of Wetland 33. 

10.29.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-29-1 denotes 

the Phase IIA Wetland 33 sampling locations. 

Sediment 

Eighteen metals were detected in Wetland 33 sediment samples. No metals exceeded the 

appropriate sediment benchmark levels at Wetland 33. Five pesticides were detected in 

Wetland 33 sediment samples, to include4,4'-DDE, aldrin, alpha-chlordane, and alpha/beta-BHC. 

4,4'-DDE was detected below basewide levels at sample location 3301. All other pesticide 

detections were below screening criteria. The PCB Aroclor-1254 was detected in Wetland 58 

sediment, at concentrations below the appropriate benchmark level. Sixteen SVOCs, mostly high 

and low molecular weight PAHs, were detected in Wetland 33 sediment samples. Ten SVOCs 

exceeded appropriate sediment criteria, including acenaphthene (180 ppb), anthracene (700 ppb), 

benzo(a)anthracene (1,800 ppb), benzo(a)pyrene (1, 100 ppb), chrysene (1,500 ppb), fluoranthene 
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(2,700 ppb), fluorene (230 ppb), naphthalene (46 ppb), phenanthrene (1,900 ppb), and pyrene 

(2,900 ppb). All SVOC exceedances occurred at sample location 3303. The VOCs acetone and 

chlorobenzene were detected at Wetland 33. Acetone is a common laboratory contaminant. 

Table 10-29-1 shows the Wetland 33 Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-29-2 compares 

detected concentrations at each sample location to sediment benchmark levels, and lists calculated 

HQs for each parameter. The HQs will be further discussed in the ecological risk section. 

Surface Water 

Seven metals were detected in Wetland 33 surface water samples. Mercury (0.16 ppb) exceeded 

appropriate surface water quality criteria (0.025 ppb) at location 3303. No organics were detected 

in Wetland 33 surface water samples. 

Table 10-29-3 shows the Wetland 33 Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Tablel0-29-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. The HQs will be further discussed in the ecological risk 

section. 

10-29-2 
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Parameter 

Inorganics (mg/kg) 

Aiilliiliium (Al) 

Arsenic (As) 

Biiriwn (Ba) 

Calcium (Ca) 

Chromium (Cr) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Sodium (Na) 

Vanadium (V) 

Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4,4'-DDE 

Aldrin 

Aroclor-1254 

alpha-BHC 

alpha-Chlordane 

delta-BHC 

Semivolatiles (µg/kg) 

Anthracene 

Benzo(a)anthracene 

Benw(a)pyrene 

Benzo(b )fluoranthene 

.. Binzo· ·· · '" h'111'Prvlene:>l'4 ~"'~~~~~.£+'1.,,-~>'J_~~;., ,·,T:: ;';~~'.~ 

Benzo(k)fluoranthene 

'~aidir'"T'T 

Chrysene 

Di-n-butylphthalate 

Table 10-29-1 

Remedial Investigation 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Detected Concentrations in Wetland 33 Sediments 
NAS Pensacola Site 41, Phase II 

Frequency of Range of Detected Average Detected 
Detection Concentrations Concentration 

3/3 135 - 2460 1371.67 

2/3 1.4 - 1.8 1.6 

3/3 0.3 - 2.6 1.4 

3/3 116 - 1470 915.33 

2/3 3.5 - 5.5 4.5 

2/3 3.5 4.5 

113 0.99 0.99 

3/3 0.49- 8.1 4.49 

3/3 151 - 2120 1297 

3/3 0.69 - 13.3 8.63 

3/3 189 - 2420 1363 

3/3 0.62 - 8.2 4.77 

1/3 3 3 

3/3 70.3 - 698 384.77 

1/3 0.66 0.66 

3/3 979 - 10100 5606.33 

3/3 0.38 - 4.7 3.13 

2/3 8.3 - 14 11.15 

1/3 3.1 3.1 

2/3 0.18- 0.44 0.31 

2/3 2.4 - 12 7.2 

2/3 0.3 - 0.39 0.345 

2/3 0.35 - 0.7 0.525 

2/3 0.13 - 0.57 0.35 

1/3 700 700 

1/3 1800 1800 

1/3 1100 1100 

1/3 llOO 1100 

-"~'~"'} iQ~:..i:::·~-"~·-.;~ ,_ '- .: 
1/3 710 710 

226 " 
, __ ,.,.,_..,,.-:;-:,"- ,~·,~~'';---': 

l/3 220 

1/3 1500 1500 

1/3 32 32 
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Table 10-29-1 
Detected Concentrations in Wetland 33 Sediments 

NAS Pensacola Site 41, Phase II 

Frequency or Range of Detected 
Parameter Detection Concentrations 

Semivolatiles (µg/kg) 

Dibenzofuran ''Jl3 70" 

Fluoranthcne 1/3 2700 

Fluotene l/l: 230~, 

lndeno(1,2,3-cd)pyrene 1/3 740 

Naphlhalene J/3; 46 

Phenanthrene 113 1900 

Pyrene 1/3 2900 

Volatiles (µg/kg) 

Acetone 113 270 

Chlorobenzene 1/3 6 

10-29-6 

Average Detected 
Concentration 

70 

2700 

230 

740 

46 
1900 

2900 

270 

6 



Tablo I 0-29·2 (I) 

Wetland 33 
Phase llA Sediment Concentrations Compared to Benchmark Levels 

Sediment 

Sample Detected 8en-:hmc:uk V.altie SBV·HO 
Location Pc>rametcr Concentration (SBV) HQ Re-feronee 

041M330101 
4,4'-DDE (LJGIKG) 3.1 2.07 1.50 ~ 

Arsenic (l4GrKG} 1.8 7.24 0.25 ab 
Chromium (MGlt<G) 5.5 52.3 0. ~ 1 ob 
Copper (MGiKG) 8.1 19,7 0.43 ab 
Lead (MGIKG) 13 J lJ.2 O.A4 ab 
Nic~el (MGIKGl 3 15.9 0 19 ab 
Zinr. (MG1KGJ 14 1t.4 0.11 ab ... ~, 

.. I • 
I • 
" • a •• ., •• 
"' •• ., eU •• 

0411.1330301 
Acenaphlhene (llGIKG) 160 S.71 26.83 b 
atpha-Chlordan• (UGIKG) 0.J5 1.7 021 • 
An1h1<:1C&ne (lJG:'KG) 700 45.9 14.93 b 
/\roclor-1254 (UG/KG) 2.4 21.6 o. 11 b 
Benzo(a]antl"!racene (UGiKG) 1800 74.8 24.0G b 
Elenzo(a)~yrene (UG?KG) 1100 BS.8 12 39 b 
Chrysene (UGIKGl 1500 108 13.89 b 
Coppor (MG.'KG! 0<9 1S.7 003 "b 

Fluo'"nt~ene (UGIKG) 2700 113 23.89 b 
Fluorene (UGIKGJ 230 21.2 10.85 b 
L•ad (MGll<G) 069 JJ.2 0.02 ab 
Naphthalene {llGiKG) 4G 3 ... G '.3> b 
f'hen•nthrene (UG.'KG) 1900 86.7 21.91 b 
Pyrene (UGIKGl 2900 153 18.95 b 

!'4otes: 
{aJ USE~A Screening Co'1Ce'ltratiori for SediniP,rt • E~A SSV:o;. 
{b) FDF~ 8edirnent Qual~y /\ssossnent GJideti:les. FDFP SOAGs 
Sotne of tho "lumbe's ii the tabJ.., nray 'var~ beca\JSI::' of (oundin~. 
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Table 10-29-3 
Detected Concentrations in Wetland 33 Surface Water 

NAS Pensacola Site 41, Phase II 

Parameter 

Inorganics (µg/L) 

Calcium (Ca) 

Iron (Fe) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (Hg) 

Potassium (K) 

SOcliwn (Na) 

Frequency of Range of Detected 
Detection Concentrations 

2/2' 14100 - 21700 

111 183 - 189 

2/2 40100 - 64600 

2/2 6.3 - 8.2 

l/z 0.16 

2/2 12300 20900 

2/2 3 I 5000 - 54 7000 

10-29-8 

Average Detected 
Concentration 

17900 

186 

52350 

7.25 

0.16 

16600 

431000 



Table 10·~9-4 (1) 

Wetland33 
Phase llA Surface Water Con¢enttations compared to Water Quality' Crilf)ri11 

Sa111p1e 
locaUun 

041W330301 
lrwi 

Mercury 

~oies· 

Pararnooot 

Saltwater 

UOM 

.U!SfL 

.UC/I. 

lal \JSEe?i< Waler Ouallly. CriterJ• (IMS) 
(l>) ii"DEP Class Ill Woler OWMY· Cnt~ro• tlW&I 
SCrtii! of the t1i11nbet9' In. tt'le taOle may ,v-ory b"e~·u.se:~f tound11\g. 

Detec1 .. J 
Con~entratioo 

,83 Cl 
0.11> 

Wator Quality 
Criteria 

~00,0 

0.05 

HO 
Crllarfa 

Reference· 

b 

..b 
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10.29.3 Fate and Transport 

No pathways were evaluated for the wetland specific fate and transport for reference Wetland 33. 

10.29.4 Ecological Risk Assessment 

HQs for Wetland 33 sediment samples are presented in Table 10-29-2. Phase IIA sediment results 

revealed an HQ above 1for4,4'-DDE (1.50) at sample location 3301. However, as noted in the 

Nature and Extent discussion, this 4,4' -DDE concentration was below basewide levels. 

Ten SVOCs had HQs greater than 1, all at sample location 3303. These included acenaphthene 

(26.83), anthracene (14.93), benzo(a)anthracene (24.06), benzo(a)pyrene (12.39), 

chrysene (13.89), fluoranthene (23.89), fluorene (10.85), naphthalene (1.33), phenanthrene 

(21.91), and pyrene (18.95). Phase IIA results of the single Wetland 33 surface water sample 

revealed a HQ above 1 for mercury (6.40). HQs greater than one indicate the potential for excess 

risk. 

Wetland 33 is identified as a reference wetland (E/A&H, 1995a). Contaminants detected in 

reference wetlands were isolated and were generally below screening values. In addition, 

contaminant exceedances did not appear to be related to IR sites. Wetland 33 was the only 

reference wetland included in the Phase IIB/III studies, as further discussed in this section. 

Phase IIB/111 

Reference Wetland 33 was sampled for chemical, toxicity, diversity, and bioaccumulation 

(fish tissue) analysis, with results compared to other wetlands where appropriate. Two sediment 

samples and two surface water samples were collected from Wetland 33 for chemical analysis. 

Sampling Location Rationale 

In August of 1997, two Phase IIB/III sediment samples were collected locations 33-01 and 33-02 

for toxicity analysis, sediment chemistry, TOC, grain size, and benthic diversity. Three composite 

grab samples for benthic diversity were collected within 10 feet of each sample location to account 

for spatial variability. Sample locations were at the same locations as Phase IIA shown on 
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Figure 10-29-1. The number and lengths of the fish collected at reference Wetland 33 are 

presented in Table 10-29-5. 

Table 10-29-5 
Fish Species Collected from Wetland 33 

Sample Location Species Number Collected Length Range (millimeters) 

33-01 Pinfish (Lagodon rhomboides) 7 55-71 

33-02 Pinfish (Lagodon rhomboides) 25 54-85 

Ecological Risk Evaluation 

Risk in Wetland 18 was evaluated with respect to three assessment endpoints: 1) piscivorous 

bird health and reproduction, 2) survival, growth, and reproduction of macroinvertebrates 

associated with the benthic environment, and 3) protection of fish viability. 

Piscivorous Bird Health and Reproduction: 

The results of this model, as shown in Table 10-29-6, estimate no excess risk posed by total DDT 

and PCBs in fish tissue collected at 33-01 and 33-02. HQs estimated for heron exposure to 

total DDT in fish tissues from both sampling locations are below 1 using an SFF of 1. PCBs were 

not detected in the fish tissue. Therefore, the condition of Wetland 33 is acceptable for this 

assessment endpoint. 

Table 10-29-6 
Great Blue Heron HQ Calculations 

Wetland 33 

Tissue Sediment 
Concentration I Concentration2 PDEJ 

SFF Value Location Parameter (mg/kg) (mg/kg) (mg/kg-day) 

Notes: 
I 
2 
3 
4 
5 
ND 
NOAEL 
LOA EL 

33-01 tolal DDT 7.0 

33-02 total DDT 2.9 

Whole body killifish or pinfish (wet weight). 
Samples from top 5 cm of sediment (wet weight). 

0.06 

ND 

Potential Diewy Exposure: revised from model in SAP (E/A&H, 1997). 
Effects Levels in Sample et al., 1996. 
Hazard Quotient (PDE).,..(NOAEL). 
Not detected 
No-observed-adve rse-eff ects-leve I . 
Lowest-observed-adverse-effects-level .. 

10-29-11 

0.001 

0 

NOAEL 4 LOAEL 
(mg/kg-day) (mg/kg-day) 

0.003 0.028 0.33 

0.003 0.028 0 
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Survival and Growth of Macroinvertebrates Associated with the Benthic Environment: 

As discussed in Section 7, this assessment endpoint was evaluated using the sediment quality triad 

approach. Based on the ecological risk evaluation performed at Wetland 33, sediment results can 

be scored via the decision making triad, and the overall condition of the wetland for sediment can 

be determined. 

Sediment Chemistry 

Table 10-29-7 compares detected Phase IIB/III sediment concentrations to benchmark levels, and 

lists calculated HQs for each parameter. DDT and its metabolites are also compared to 

basewide levels (see Section 6). Only the detected parameters with benchmark levels are presented 

in Table 10-29-7. As shown, sediment HQ values are greater than one for 4,4'-DDD and 

gamma-BHC. However, the DDD concentration is below the basewide level (see Section 6). 

Cadmium is the only other detected parameter with an HQ above 1. Since gamma-BHC is the 

only exceedance, a matrix score of"-" for sediment chemistry is applied. 

Sediment Toxicity 

Survival results for Wetland 33 sediments for the Leptocheirus test were 92 % for location 33-01, 

and 963 for location 33-02, as presented in Table 10-29-8. Survival results for the Neanthes test 

were 92 3 for location 33-01, and 100 % for location 33-02, as presented in the table. Application 

of these results to the decision making triad discussed in Section 7 .14 revealed a triad matrix score 

of " - " for the amphipod and polychaete tests. 
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'rabl• ~ 0·29·7 (1) 

Wetland 33 
Phase- llB/111 Sediment Concentration$ Compared to Benchmark Levers 

sampt• 
Lociltion 

041M330201 

Parameter 

4.4'·DDD '(UG1KGl , 

C~rom1um (MG/KG) 

Copper (MOl lKGJ 

·gamm• ·BHC (Lindane) (UG/KG) 

Lead \MG/KO) 

Nickel (MG/KG) 

Pyreoe (UG/KGJ 

Zioc (MG/KG) 

Notes:-

Detocted 
Conc;entratl'on 

• 
• 

2 
1,'7 

2.6 
1.1 

9-.1) 
ll.91 

la 
3.1 

(a) USEPA Screening Ca•1cemra1ro•) !or Se<iihWnl - ERA SSVs 
(bt FOEP Sedimen< Ou•l~y Asse55mo11l Gul<leline~ · fOEP SQAGs 
Some of the numbers In the table tnay vary because of rounding, 

Sediment 
Benchmark v-.tue. 

(SBV) 

l 22 
b2 ,1 

18 .7 

0,31 

30\:i! 

15 9 
153 
1211 

HQ 

1 .~4 

0.03 
0.14 
~ ·44 

D.'2t 
0.06 
0 12 

b:Ol 

.SBV• HQ 
flefersH1ce 

p 

ab 
a.b 

b 
-a l;i 

~ b 

" a b 
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Site 

Control (negativef" 

Wetland 33 (33-01) 

, Wetlaro"33 (3:3--02yi; 

Benthic Diversity 

Leptocheirus 

% Suni"al 

92 

Table 10-29-8 
Toxicity Test Results 

Wetland 33 Sediment 

Neamhes 

% Survival 

100 

92 

100 

Weight (mg) 

8.5 

10.7 

10.I 

Triad Matrix 
Scoring 

Wetland 33 sediments were sampled, for species diversity classification in Phase IIB/111 of this 

study. A total of 44 organisms were collected and sorted into four dominant species. 

Location33-01 contained a large diversity of gastropods. Littorina irrorata, the marsh periwinkle, 

Detracia floridana, and Melampus species were well represented within this area. Streblospio 

benedicti, a polychaete commonly found in brackish water marshes was abundant at this site also. 

Almyracuma species, a type of cumacean was collected here and is viewed as an indicator of a 

healthy environment. Benthic diversity results and application to the triad matrix are presented 

in Table 10-29-9. Application of these results to the decision making triad discussed Section 7 .14 

revealed a triad matrix score of " - " for the benthic diversity test. 

Site 

Wetland 33 (33-01) 

Table I 0-29-9 
Benthic Diversity Results and Application to the Triad Matrix 

Wetland 33 Sediment 

Shannon-Weiner Di"crsity Pielou's Evenness Margalefs Richness Triad Matrix Scoring 

5.46 2.63 7.74 

Table 10-29-10 presents the interpretation of the triad analysis for the Wetland 33 Phase IIB/111 

sediment samples. Based on the results of the chemistry and toxicity data, condition number 2 

exists. This can now be applied to the Simplified Decision Flow Chart for Sediments, as discussed 

in Figure 7-2. 
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Location Sediment Chemistry 

Wetlarid 33 

Table 10-29-10 
Triad Analysis Interpretation 

Wetland 33 Sediment 

Remedial Investigation 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
August 31, 2000 

Toxicity Test Benthic Assessment Interpretation 

Strong e\Tldeace for the .absence 
of pollution induced degradation. 

Condition number 2 denotes that Wetland 33 sediments are acceptable, and that the wetland is 

acceptable as a reference wetland. 

Protection of Fish Viability: 

Protection of fish viability was evaluated using three lines of evidence for Wetland 3 3. The first 

line of evidence, a direct comparison of tissue residue concentrations to toxic effects thresholds 

in Level 3 fish, shows that no one contaminant had an HQ above 1. The comparison is provided 

in Table 10-29-11. 

For the second line of evidence, risk to Level 4 fish were also evaluated as presented in 

Table 10-29-12. An HQ greater than 1 was calculated for heptachlor, endrin ketone, and mercury 

using an SFF of 1. The calculated mercury concentration based on the mean detected 

concentration is used to more closely proximate the detected mercury concentrations in Wetland 33 

sediment. It is important to note that the mean concentration (0.14 mg/kg) used in the calculation 

(Appendix G) is approximately twice the Wetland 33 sediment detected concentration 

(0.06 mg/kg), therefore, the risk estimate is approximately doubled. Wetland 33, approximately 

20 acres in size, is open to Pensacola Bay, an approximately 97 ,280 acre water body. Assuming 

the Level 4 fish finds all of Pensacola Bay to be attractive, an SFF of 0.00021 is calculated. No 

one HQ is greater than 1. 
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Remedial Investigation 
NAS Pensacola Site 41 
Section JO: Site-Specific Evaluations 
August 31, 2000 

For the third line of evidence, water quality parameters were compared to water quality criteria. 

Dieldrin (0.004 ppb) was the only parameter to exceed its water quality criteria (0.0019 ppb). 

This comparison is provided in Table 10-29-13. 

Conclusion 

With only one surface water quality criteria exceedance, no exceedances of screening values for 

maximum concentrations in Level 3 fish, and no exceedances of screening values for Level 4 fish 

using an SFF of0.00002, the condition of this wetland appears to be acceptable for this assessment 

endpoint. 

Constituent 

4,4-DDT 

4,4-DDE 

Heptaclor 

Endrin Ketone 

gamma Chlordane 

Notes: 

Table 10-29-11 
Contaminant HQ Calculations from Fish Tissue Samples 

Wetland 33 

Maximum Level 3 Fish Level 3 Fish Tissue Screening Eeotoxicity 
Tissue Cone Cone. Values 

(mg/kg) (mg/kg) (mg/kg 

5.2 0.0052 0.101 

1.8 0.0018 0.101 

0.72 0.00072 0.012 

1.4 0.0014 0.0193 

1.1 0.0011 0.014 

Available: http://www. wes.army .mil/el/t2dbase.htrnl 

l 0.10 mg/kg NOED for mortality in the spiny dogfish, from Guarino, A.M, and S.T. Arnold (1979). 

2 0.01 mg/kg NOED for mortality in the spot, from Schimmel, S.C., Patrick, J.M., Forester, J. (1976). 
3 0.019 mg/kg NOED for physiological effects in the rainbow trout, from Gram, B.F. and P.M. Mehrle (1973). 
4 0.01 mg/kg NOED for mortality in the sheepshead minnow, from Schimmel, S.C., Patrick, J.M., Forester, J. (1976). 

10-29-16 

HQ 

0.052 

O.o18 

0.072 

O.o7 
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Table 10-29-12 
Contaminant HQ Calculations from Fish Tissue Samples 

Wetland 33 

Level 3 Fish Level 4 Tissue Cone Level 4 Tissue Cone Screening Ecotoxicity 
Tissue Cone (SFF=l) (SFF=0.00021) Value 

(mg/kg) TTC (mg/kg) (mg/kg) (mg/kg) 

0.0052 3.254 0.017 0.000004 3,-0r 

4,4'-DDE 0.0018 3.602 0.0065 0.000002 3.01 

Heptaclor 0.0072 1.342 0.22 0.000047 0.012 

Gamma-Chlordane 0.0011 1.999 0.0022 0.000001 0.013 

Endrin Keto 0.0014 3.733 0.325 0.000069 o.oi9' 

Mercury 0.36' 0.008 0.146 

Notes: 
l 3 mg/kg NOED for morphological effects in the Atlantic Salmon, from Addison, R.F., M.E. Einck and J.R. Leahy (1976). 
2 0.01 mg/kg NOED for mortality in the spot, from Schimmel, S.C., Patrick, J.M., Forester, J. (1976). 
3 0.019 mg/kg NOED for physiological effects in the rainbow trout, from Gram, B.F. and P.M. Mehrle (1973). 
4 0.01 mg/kg NOED for mortality in the sheepshead minnow, from Schimmel, S.C., Patrick, J.M., Foresier, J. (1976). 
5 The mercury concentration was calculated using the model presented in Appendix G. 
6 0.14 mg/kg NOED for mortality in the rainbow trom, Boudou, A. and F. Ribeyre (1985). 

10-29-17 

Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10: Site-Specific Evaluations 
June 16, 2000 

0.003 0 

22' o ... 0047 
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'Table 10·29·13 (1) 

Wetland 33 
Phase llB/111 Surface Water Concentrations Compared to Water Quality Criteria 

Sample 
Locatf on 

041W330201 
Al:.nninum 
Iron 

Notes: 

·--.. 

Saltwater 

(a) !JSEPA Wato1 Qual;ty Cr~eria (1995) 
(b) FDiCf' Class-Ill WaterOua•ity Criler•a (1996) 

UG/L 

UG/L 

Snme .o~ ll"je numbers in' lhe tabl~· rnay vaty be.e<1tlse of r-0und1ng. 

£>etccted 
COJJCel"ltraliQD 

162.00 

102.00 

Waler Quality 
Crilerti 

1aoo.oo 
'300.00 

HQ 

0. It 
0,34 

Criteria 
Reference-

6 

b 



10.29.5 Human Health Risk Assessment 

10.29.5.1 Site Description 

Remedial Investigation 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

Section 10.29.1 provides a detailed description of Wetland 33 and the area surrounding this 

wetland. 

10.29.5.2 Samples Included 

Wetland 33 Sediment Samples 

041:rv13301, 041113302 

Wetland 33 Surface Water Samples 

041W3301, 041W3302 

Wetland 33 Fish Tissue Samples 

041J3301, 041J3302 

10.29.5.3 Current and Future Land Use 

Wetland 33 is in the undeveloped portion of NAS Pensacola. In 1995, a nature trail and 

boardwalk was built along the southern shore of Wetland 33, and the area was opened to the 

public. The land use is not anticipated to change, and fishing frequency is not known. 

10.29.5.4 Sediment COPCs 

As shown in Table 10-29-14, no sediment COPCs were identified. 

10.29.5.5 Fish Tissue COPCs 

As shown in Table 10-29-15, the following tissue COPCs were identified. 

• 4,4'-DDE 

• 4,4'-DDT 

• Heptachlor 

• gamma-Chlordane 
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TABLE 10-29-14 
OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframe: Currenl and Future 
Medium: Sl'ldirnent 
Exposvnt Mrtdrum: Sediment 
Exposure Point Wl!!'\land JJ Sediment 

(1) (1) 

Loc211ion of Detection Minimum Minimum Maxmum Ma):imum Range of Detection Limits C:AS Number Chemical 
Cant-tntration Qualifier Concenlntion Qualifier 

Uni1$ Maximum Frequency 

72548 4.4'-DDD 2.00 
7429905 Aluminum (Al) 705.00 

7440393 Barium (Ba) 0.69 

7440417 Beryllium (Be) 0.08 

7440702 Calcium (Ca) 236.00 
7440473 Chromium (Cr) 1.60 

7440508 Copper(Cu) 2.40 
7439896 Iron (Fe) 517.00 

7439921 Lead (Pb) 4.40 
7439954 Magnesium (Mg) 328.00 

7439965 Manganese (Mn) 2.00 

7439976 Mercury (Hg) 0.06 

7 440020 Nickel(Ni) 0.91 
7440097 Potassium (Kl 102.00 

129000 Pyrene 18.00 

7782492 Selenium (So) 0.38 

7440235 Sodium(Na) 1060.00 

7 440622 Vanadium (V) 1.50 
7440666 Zinc (Zn) 3,70 

(i) Minimum/maximum detected concenb"illion 

{2) ~aximum conceritr1tion UHCI H 1'treening value. 

tJ) 9ackground vah.Je5 Mt developed for thi-s media 

J 

J 

J 

J 

J 
J 

J 
j 

Concentration 

2.00 UG/KG 041M330201 1 I 1 

748.00 MGl!<G 041M330201 2 I 2 
0.89 J MG/KG 041M330201 2 I 2 

0.08 UG/KG 041M330201 1 I 2 0 05 

853.00 MG/KG 041M330101 2 I 2 
1.70 MG/KG 041M330101 2 I 2 

2.60 MG/KG 041M330101 2 I 2 

862.00 MGl!<G 041M330101 2 I 2 
6.60 MGfl<G 04\M330101 2 I 2 

943.00 MG/KG 041M330101 2 I 2 
2.50 MG/KG 041M330101 2 I 2 

0.06 UG/KG 041M330101 1 I 2 0.02 

0.93 MG/KG O~ 1M330201 2 I 2 
194.00 MG/KG 041M330201 2 I 2 

18 00 UGIKG 041M330201 1 I 2 570.00 

0.39 J MG/KG 041M330201 2 I 2 
2920.00 MGl!<G 041M330201 2 I 2 

2.20 MG/KG 041M330201 2 I 2 
6.50 MG/KG 041M330101 2 I 2 

(4) PRGs for s1tr lrlt'lpass-er 1cen.arii;i calculated band on el:',jU<1t11:in11 and paramete~ pn?senled i11 US EPA Region IB R1sk~Based Concentration Tables, 1998. 

(5) RBCs for residenli.al •1:t.n;Hio as presented in USEPA Region !H Riitk~Based Concentration Table11, 1Y9B. 

(6) Rationale Code& S1lecGon Reason Abcwe Screenmgo llil¥els. (ASL) 

Delebon Reason· 8elow Scremini;z Le'lels (SSL) 

Bill ell.ground levels (BKG) 
Ni;i To);:i<:i~ Information (NTX.) 
E~sential Nutrient (EN) 

NAV 

NAV 
NAV 

0.05 

NAV 
NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

0.02 

NAV 

NAV 

. 570.00 

NAV 

NAV 
NAV 

NAV 

(2) 

Ccncenb"ation 
MEAN Used for 

Screening 

2.00 2 
726.50 748 

0.79 0.89 

0.0800 O.OB 
544.50 853 

1.~ 1.7 

2 50 2.6 

689.50 862 

5.50 6.6 

635 50 943 

2.25 2.5 

0.0600 0.06 

0.92 0.93 

148.00 194 

18.0000 18 

0 39 0.39 

1990.00 2920 
1.85 22 
5 10 6.5 

Otf111itions-

(3) (•) 

Background Adolescent Site 

Value Trespaner PR.G 

NIA 

NIA 

NIA 

NIA 

NIA 
N/A 

NIA 

NIA 

NIA 
NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA = Not Applicable 

NAV = Not Available 

~;uuO 

320000 

22000 

630 

NIA 
1600 

13000 

NIA 

400 
NIA 

15000 

95 

6300 

NIA 

9500000 

1600 

NIA 

2200 
95000 

COPC •Chemical of Poltr"nba! Conct1rn 

(5) 

Potential 
Residential Soil COPC 

ARAR/TBC 
RBC Flag 

Source 

;tUU c NIA NO 

7800 N NIA NO 

550 N NIA NO 

16 N NIA NO 

NIA NIA NO 

23 N NIA NO 

310 N N/A NO 

NIA N/A NO 
~00 N OSWER NO 

NIA N/A NO 

1100 N NIA NO 

23 N NIA NO 

160 N NIA NO 

NIA NIA NO 

230000 N NIA NO 

39 N NIA NO 

N/A NIA NO 

55 N NIA NO 
noo N NIA NO 

ARAR/TBC'"' ,A,iiphcable or R.ehr'le;t.r\I and Approp1fat• R.equ!remenV To Be. Considered 

OSWER .. Office of Solid W.as!I! and Emergency ResponSI! 

J • Esllmated Value 

C • Carcinogenic 

N Non~ar;inogarile 

(5 

R.iltional~ for 

Cont•minant 
Deleclion fJl 

Se!ecl.JoJ' 

!:ISL 

BSL 

BSL 

SSL 

EN 

BSL 

BSL 

EN 

BSL 
EN 

BSL 

SSL 

SSL 

EN 

SSL 

BSL 

EN 
SSL 
BSL 



TABL~ A9-15 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timeframe: Future 
Meoium. Fish 
Exposure Medn.1rn F16~ 

Exposure Point: Wetland 33 Fish 

Minimum 

(1) 

CAS Number Chemical 
Concentration 

72559 4,4'-DDE 1.5 

50293 4,4'-DDT 1.4 

7421934 Endrin aldehyde 1.4 

53494705 Endrin ketone 0 75 

76448 Heptachlor 0.72 

7439921 Lead (Pb) 0.43 

5103742 gamma-Chlordane 1.1 

( 1} Mlnimum/maxirnum detec:t.ed ~ncen1ration 

(2) Maximum concentration UHd as screening value 

(3) No background "alues were- developed fcir this media 

(1) 

Minimum Maximum Maxtmum 
Qual~ier Concentration Qualifier 

J 1 B J 

J 5.2 

J 1 4 J 

J 0.75 J 

J 0.72 J 

J 0.47 J 

J 1.1 J 

(4) RBCS fo( fish \J:tsue 1ngeation presented iri USEPA Region Ill Risk-Based Concentration 1 abtes, 1998 

{6} Rationale Codes Selection Reaser.: Above Screening Levels (ASL) 

Dcile1ian Reason Below Screening Levels (BSL) 

Bai:~ground Levals (BKG) 

No To,.;ici1y lnformaliori (NTX} 

Location or 
Urnts Maximum 

Concentration 

UGIKG 041J330101 

UGIKG 041J330101 

UGIKG 041J330201 

UG/KG 041J330101 

UG/KG 041J330101 

MG/KG 041 J330201 

UGIKG 041J330101 

Range of 
Detection 

Detection 
Frequency 

Limits 

2 I 2 NAV 

2 I 2 NAV 

1 I 2 1.4 1.4 

1 I 2 3.3 3.3 

1 I 2 u 1.7 

2 I 2 NAV 

1 I 2 0.29 • 0.2~ 

(2) 

Concentration 
MEAN Used for 

Screening 

1.65 18 

33 52 

1.4 14 

0.75 7.5 

0.72 7.2 

0 45 4.70 

1.1 11 

Definitions: NfA =Not Applicable 

NAV = Nol Ayallab!B 

(3) (4) 

Background Fish Ingestion 

Value RBC 

NIA 9.3 c 
NIA 9.3 c 
N/A 406 N 

N/A 406 N 

NIA 0.7 c 
N/A NIA 

NIA 9 c 

COPC Chemical of Polenhal Concern 

Potential 
ARAR/TBC COPC Flag 

Source 

NIA YES 

NIA YES 

NIA NO 

NIA ND 

N/A YES 

NIA NO 

NIA YES 

ARAR!TBC =Applicable or Re!eYeant and Appropriate Requirement/ To Be Considered 

J = Es\.Jmated Value 

C =Carcinogenic 

N::. Noncardnogernc 

(b 

Rationale for 
Contaminant 
Oelect1on or 

Selection 

ASL 

ASL 

BSL 

BSL 

ASL 

NTX 

ASL 



Remedial Investigation 
NAS Pensacola Site 41 
Section JO: Site-Specific Evaluntions 
August 31, 2000 

10.29.5.6 Surface Water COPCs 

As shown in Table 10-29-16, no surface water COPCs were identified. 

10.29.5.7 Risk Characterization 

Fish Tissue 

Recreational Fishermen 

For carcinogenic risks (Table 10-29-17), cumulative risk using the modified 95lh percentile fish 

ingestion rates (4.3 g/day) is below the lE-06 threshold level. As presented in Table 10-29-18, 

the calculated hazard index for noncarcinogenic effects for recreational fishermen is well below 

1 (1 is the regulatory threshold level for noncarcinogens). 

Hypothetical Subsistence Fishermen 

For carcinogenic risks (Table 10.29 .19), the cumulative risk for hypothetical subsistence fishermen 

based on the modified 95 3 percentile fish ingestion rate (19.5 g/day) is well below the lE-06 

threshold level. As presented in Table 10.29.20, the hazard index for non-carcinogenic effects 

for hypothetical subsistence fishermen is below 1. 

A summary of the risk estimates for both of the receptor populations evaluated is presented in 

Table 10.29.21. 

10.29.6 Conclusions and Recommendations 

Wetland 33 is identified as a reference wetland (E/ A&H, 1995a), where contaminants were mostly 

isolated, generally below benchmark or reference values, and did not appear to be related to IR 

sites. Wetland 33 was the only reference wetland included in the Phase IIB/III studies. 

The ecological risk assessment for Wetland 33 measured the assessment endpoint for benthic 

macro invertebrate community diversity and toxicity, and for sediment chemistry, toxicity, and 
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TABLE 10-29-16 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario Timehme: Current and Future 
Medium· Surface Water 

Medium: Surface Water 
Pokll: WeUand 3J SUrface water 

(1) (1) 

CAS Number Chemical 
Minimum Minimum Maximum Maximum 

Unit$ 
lo'8tion of Maximum 

C011cenlration Qualir1er Concentration Qualifier 

67641 Acetone 13.00 J 13.00 UGIL 

7429905 Aluminum (Al) 162 OD 169.00 UGIL 

7440360 Antimony (Sb) 3 10 J 3.10 J UGIL 
7440393 Banum (Ba) 7.20 J 10.70 UG/L 
744G702 Calcium (Ca) 16800.00 100000.DD UGIL 
7440508 Copper(Cu) 2.40 J 2.40 j UG/L 

60571 Die!drin 0.0040 J 0.0040 J UGIL 

7439896 Iron (Fe) 89.70 j 102.00 J UGJL 
7439954 Magnesium (Mg) 55600.00 322000.00 UGIL 

7439965 Manganese (Mn) 9.30 J 9.30 j UG/L 
7440097 Potassium (K) 23300.DD 155000.DO UG/L 
7440235 Sodium (Na) 46.000 DO 2760000.00 UGIL 
7440622 Vanadium (V) 0.83 J 0.83 UGIL 

(1) M1riimum.ima•imum detected llFOllCBnlret:ioo 

(2) Ma;;11mum concentration UHd u screening value. 

(J) PR Gs for adolescent site fINpHHf acenafio calculeled using equations and pansmelers presented ir1 Seer.ion 8 of thi'!,J report, 

{4} Tap water RBCs preunted In Region lU Ri$k-8.1nied Concentralion Tables, (lJSEPA, 1998). 

(5) Rationale Codes Se!ectio11 Reason; Above Screening Level& (ASL) 

Delelion Rea.son: Below Screening Levels {BSL) 

Background Levels (BKG) 

E.ss.ential Nuiril!mt{E.N.) 

No Torie.Hy Information (NTX} 

Conc;entralion 

041vvoov1v1 
D41W330101 

D41W330101 
D41W330101 

041W330101 

041W330101 
041W330101 
D41W330201 

041W330101 

041W3302D1 

041W330101 
D41W330101 
D41W330101 

Oelection RanQ-"" of 
fcequency Detecbon Limits 

1 I 2 NAV 

2 I 2 NAV 

1 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

1 I 2 NAV 

1 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

1 I 2 NAV 

2 I 2 NAV 

2 I 2 NAV 

1 I 2 NAV 

(2) 

Concentration 
B;i11ckgrc,1tmd 

Mean Us.ectfor 
Screening 

13 00 13 

165 50 169 

3.10 3.1 
S.95 10.7 

59400.DO 100000 

2.40 24 
0.00 0.004 

95.65 102 
166600.00 322000 

9.30 9.3 

69150.DO 155000 

1611000.00 2760000 
0.83 083 

OefinilioM' NIA• Not Applic.:abh1 

NAV • Not A11ailable 

Value 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 
NIA 

(3>1 

Adolescent Site 
Tres.paue1 PRG 

21000 

120000 

46 

8300 

NIA 

4600 
0.14 

N/A 

NIA 

2400 
NIA 

NIA 

630 

COPC "' Chemical of Pchmbal Com::!:l'fn 

(4} 

PotenlJ.ul 
Tap Water RSC AAAR/TBC 

Source 

370 N NIA 

3700 N NIA 

1.5 N NIA 

260 N NIA 

NIA N/A 

150 N NIA 

0.0042 c NIA 

N/A NIA 

NIA N/A 

73 N NIA 

NIA NIA 

NIA NIA 

26 N N/A 

ARARITBC"' Apphcable or R~leveant und Apprapri11te Requirement/ To Be CQ11&1dll!rei:::I 

J " Estimated Value 

C"' Carcinagetric 

N "'Nonca1cinoge:n1c 

(5 

RaliDn.ale for 

Contammant 
COPC Flag 

Oelection or 
SelecUon 

NO BSL 
NO BSL 

NO BSL 

NO BSL 

NO EN 

NO eSL 

NO BSL 

NO EN 

NO EN 
NO BSL 

NO EN 

NO EN 

NO BSL 



Chemical of Potential 
Concern 

4,4'-DDE 

4,4'-DDT 

Heptachlor 

Chlordane 

Scenario: Timeframe: Cwrent and Future 

Medium: Fish tissue 
Exposure Route : Ingestion 
Exposure Point: Wetland 33 
Receptor Population: Recreational Fishermen 

Medium EPC Medium Intake 
Value1 EPC Units (Cancer) 

1.SE-03 mg/kg 2.6E-09 

5.2E-03 mg/kg 9.6E-09 

7.2E-04 mg/kg 1.2E-09 

1.10E-03 mg/kg 1.1 E-09 

TABLE 10-29-17 

CALCULATION OF CANCER RISKS 

RECREATIONAL FISH INGESTION 

NAS PENSACOLA SITE 41 

Intake Oral Slope Slope Factor 
(Cancer) Units Factor Units 

mg/kg-day 3.4E-01 (mg/kg-day)"1 

mg/kg-day 3.4E-01 (mg/kg-dayf 1 

mg/kg-day 4.5E+OO (mg/kg-dayf 1 

mg/kg-day 3.5E-01 (mg/kg-day)'1 

Total Pathway Risk I 
1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 

Cancer Risk 

9E-10 

3E-09 

5E-09 

5E-09 

1E-08 I 



Chemical of Potential 
Concern 

4,4'-DDE2 

4,4'-DDT 
Heptachlor 
Chlordane 

Scenario: Timefrarne: Current and Future 
Msdtum: Fish tissue 
Exposure Route Ingestion 
Exposure Point: Wetland 33 

TABL!:: 10-29-18 
CALCULATION OF HAZARD QUOTIENTS 

RECREATIONAL FISH INGESTION 
NAS PENSACOLA SITE 41 

Receptor Population: Recreational Fishermen 

Medium EPC Medium Intake Intake 
Value1 EPC Units (Noncarcinogenic) Units Oral RfD 

1.SE-03 mg/kg 6.0E-09 mg/kg-day NA 
5.2E-03 mg/kg 2.2E-08 mg/kg-day 5.0E-04 
7.2E-04 mg/kg 2.7E-09 mg/kg-day 5.0E-04 
1.1 OE-03 mg/kg 2.SE-09 mg/kg-day 5.0E-04 

RfD Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Total Pathway HI 

1 For fish tissue calculations. the maximum detected concentration was used as the EPC. 
2 Noncarcinogenic effects can not be determined due to the lack of an oral RfD. 

Hazard 
Quotient 

NA 
4E-05 
SE-06 
SE-06 

6E 



Chemical of Potential 
Concern 

4,4'-DDE 

4.4'-DDT 

Heptachlor 

Chlordane 

Scenario_ Timefrarne: Current and Future 
Medium: Fish tissue 
Exposure Route : lngastion 
Exposure Point: Wetland 33 

TABLE 10-29-19 

CALCULATION OF CANCER RISKS 
SUBSISTENCE FISH INGESTION 

NAS PENSACOLA SITE 41 

Receptor Poplation. Hypothel1cal Subsistence F'shermen 

Medium EPC Medium Intake Intake Oral Slope Slope Factor 
Value 1 EPC Units Units Factor Units 

1.8E-03 mg/kg 1.2E-08 mg/kg-day 3.4E-01 (mg/kg-dayf 1 

5.2E-03 mg/kg 4.4E-08 mg/kg-day 3.4E-01 (mg/kg-dayr1 

7.2E-04 mg/kg 5.4E-09 mg/kg-day 4.5E+OO (mg/kg-dayr1 

1.10E-03 mg/kg 5.0E-09 mg/kg-day 3.5E-01 (mg/kg-day)-1 

Total Pathway Risk I 
1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 

Cancer Risk 

4E-09 

2E-08 

2E-08 

2E-09 

5E-OB I 



TABLE 10-29-20 
OCCURRENCE, CALCULATION OF HAZARD QUOTIENTS 

SUBSISTENCE FISH INGESTION 
NAS PENSACOLA SITE 41 

Chemical of Potential 
Concern 

4,4'·DDE' 

4,4'·DDT 

Heptachlor 

Chlordane 

Scenario. Timeframe: Current and Future 
Medium: Fish tissue 
Exposure Route : Ingestion 
Exposure Point Wetland 33 
Receptor Population: Hypothetical Subsistence Fishermen 

Medium EPC Medium Intake 
Value1 EPC Units 

1.8E-03 mg/kg 2.8E-08 
5.2E-03 mg/kg 1.0E-07 
7.2E-04 mg/kg 1.3E-08 

1.10E-03 mg/kg 1.2E-08 

Intake 
Units 

mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 
2 Noncarcinogenic effects can not be determined due to the lack of an oral RfD. 

Oral RfD RfD Units 

NA mg/kg-day 
5.0E-04 mg/kg-day 
5.0E-04 mg/kg-day 
5.0E-04 mg/kg-day 

Total Pathway H 

Hazard 
Quotient 

NA 

2E-04 
3E-05 
2E-05 

3E-04 



Chemical of 
Potential Concern 

4.4'-DDE 
4,4'-DDT 

Heptachlor 
Chlordane 

TABLE 10-29-21 
RISK SUMMARY 

FISH TISSUE INGESTION 
NAS PENSACOLA SITE 41 

Timeframe: Current and Future 
Medium: Fish tissue 
Exposure Route : Ingestion 
Exposure Point: Wetland 33 

Recreational Fishermen 

Medium Medium Hazard Quotient Cancer Risk 
EPC Value1 EPC Units 

1.BE-03 mg/kg NA 9E-10 
5.2E-03 mg/kg 4E-05 3E-09 
7.2E-04 mg/kg 5E-06 5E-09 
1.1 OE-03 mg/kg 5E-06 5E-09 

Cumulative HI I Cancer Risk 6E-05 1 E-08 

Subsistence Fishermen 

Hazard Quotient Cancer Risk 

NA 4E-09 
2E-04 2E-08 
3E-05 2E-08 
2E-05 2E-09 

3E-04 5E-08 

NIA - Not applicable (value cannot be determined due to lack of toxicological reference information) 

1 For fish tissue calculations, the maximum detected concentration was used as the EPC. 
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biodiversity. Assessment for benthic toxicity showed no acute or chronic effects. A large 

diversity of gastropods and other organisms were found in this wetland, including species 

indicative of a healthy environment. Decision making triad results for Phase IIB/111 sediment 

analytical results revealed an overall condition number 2 for sediment at Wetland 33, denoting that 

sediments are acceptable at this wetland. 

The HHRA identified no sediment or surface water COPCs. Fish tissue COPCs included 

4,4'-DDE, 4,4'-DDT, heptachlor, and gamma-chlordane. However, the calculated risk for both 

the recreational and trespasser scenarios were within the acceptable risk levels. 

Wetland 33 is in the undeveloped portion of NAS Pensacola, contains a nature trail and 

boardwalk, and is open to the public. The land use is not anticipated to change, and fishing 

frequency is not known. Though open to base personnel and the public, the Trout Point area is 

not easily accessible. Foot traffic must traverse the boardwalk for approximately 0.25 miles to 

get to Wetland 33, and the shallow estuary is not readily accessible by boat. 

Because of the limited overall ecological risk at Wetland 33 and the acceptable risk levels for 

human health, this wetland is considered acceptable as a reference wetland. 
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10.30 WETLAND Wl 

10.30.1 Site Description 
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Wetland Wl is on the southwest side of Forrest Sherman Field, paralleling the north/south runway 

of the airfield. It is a cleared, maintained area which functions as a buffer zone along the 

southwest side of Runway 19/01 at NAS Pensacola's Forrest Sherman Field. This site was not 

classified or described by Parsons and Pruitt (USEPA, 1991), but was later added to the list by 

E&E, Inc. It is maintained as a clear area (devoid of tall shrubs and trees) for flight safety 

reasons. The site functions as a drainage pathway for surface runoff which collects on the 

southwest portion of Sherman Field. Wetland Wl is contoured, which results in a low swale 

running length-wise, north-to-south, along the site's center. Surface water collects in this swale 

and flows offsite through a series of storm drains. Surface water from the southern end of 

Wetland Wl drains into Wetland 52 and surface water from the northern side of Wetland Wl 

drains to the north into Wetland 72 via a storm sewer. The water table along the swale is only 

a few inches below land surface, resulting in boggy, saturated areas containing wetland herbs and 

shrubs. Because the area is frequently mowed and purposely maintained clear of tall vegetation, 

the site has not developed into the palustrine scrub-shrub wetland that would likely exist there if 

left unaltered. 

Vegetation on the site consists primarily of wild flowers, herbs, and grasses typical to meadows 

and pastures. Pockets of shrubs have developed along the centerline of the swale near drainage 

structures, and near obstacles avoided by mowing equipment. A number of plant species with 

facultative or obligate wetland status are found along the wet swale. Examples of herbs include 

umbrella grass (Fuirena scirpoidea), yellow eyed grass (Xyris fimbriata), common pipewort 

(Eriocaulon decangulare), meadow beauty (Rhexia mariana), blazing star (Liatris spicata), 

white bracted sedge (Dichromena latifolia), marsh fleabane (Pluchea rosea), redroot, 

(Lachnanthes caroliniana), yellow top, (Flaveria linearis), swamp pennywort 

(Hydrocotyle verticillata), sedge (Cyperus polystachyos) and rushes (Juncus, sp.) Shrubs include 
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wax myrtle (Myrica cerifera), ink berry (/lex glabra), sea myrtle (Baccharis halimifolia), 

highbush blackberry (Rubus argutus), spoon-leaf sundew (Drosera intermedia), and 

St. John's wort (two species) (Hypericum brachyphyllum, and H. cistifolium). 

Wetland Wl has been classified as nonjurisdictional by FDEP and the Corps of Engineers. 

However, the data collected are included in this RI report. IR site potentially affecting 

Wetland Wl includes UST 18 (Crash Crew Training Area), which is adjacent to Wetland Wl to 

the west. 

10.30.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-30-1 denotes 

Phase IIA Wetland Wl sampling locations. 

Sediment 

Twenty metals were detected in Wetland W 1 sediment samples. Eleven metals, including 

aluminum, cadmium, chromium, cobalt, copper, iron, lead, mercury, selenium, vanadium, and 

zinc exceeded terrestrial ecological screening values. Metals exceedances primarily occurred at 

sample locations 3M03, 3M04, and 3M05. Aluminum, chromium and iron exceeded the 

terrestrial screening values in all 13 samples. Three pesticides were detected in Wetland W 1 

sediment samples, including DDT and its metabolites. Sample location 3M08 contained 

DDD (170 ppb) and DDE (66 ppb) above basewide levels. Nine SVOCs were detected in 

Wetland Wl sediment samples, with all concentrations appearing above terrestrial ecological 

screening values. Benzo(a)anthracene (98 ppb), benzo(k)fluoranthene (93 ppb), 

chrysene (110 ppb), fluoranthene (210 ppb), phenanthrene (160 ppb), and pyrene (180 ppb) 

exceeded terrestrial screening values at sample location 3M01. Hexachlorobenzene (120 ppb) 

exceeded terrestrial screening values at sample location 3M04. 2-methylnaphthalene (240 ppb), 

and naphthalene (300ppb) exceeded terrestrial screening values at sample location 3M07. 
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One VOC, xylene, was detected above the terrestrial screening value (50 ppb) at 

sample location 3M07 (680 ppb). 

Table 10-30-1 shows the Wetland Wl Phase IIA sediment sample results (frequency of detection, 

range of detected concentrations, and average detected concentration). Table 10-30-2 compares 

detected concentrations at each sample location to terrestrial screening levels, and lists calculated 

HQs for each parameter which will be further discussed in the ecological risk section. 

Surface Water 

Ten metals were detected in Wetland Wl surface water samples. Copper, iron and lead exceeded 

surface water quality criteria at Wetland Wl (iron and lead exceeded criteria in all three samples). 

Three SVOCs were detected in Wetland Wl surface water samples, including 

2-methylnaphthalene, bis(2-ethylhexyl)phthalate (the only exceedance, 5 ppb at location 01), and 

napthalene. Six VOCs, distributed between samples 01 and 02, were detected in Wetland Wl 

surface water samples, including acetone (a common laboratory contaminant), benzene, 

cis 1,2-dichloroethene, ethylbenzene, toluene, and xylene. No VOC concentration exceeded any 

surface water quality criteria. 

Table 10-30-3 shows the Wetland Wl Phase IIA surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-30-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. The HQs will be further discussed in the ecological risk 

section. 
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Table 10-30-1 
Phase IIA Detected Concentrations in Wetland Wl Sediments 

Parameter 

Inorganics (mg/kg) 

AJJ'.Wnfoi.mJCAI> .. 
Arsenic (As) 

Binwn•cBa) 
Beryllium {Be) 

Cadirii~(Cd) 
Calcium (Ca) 

Cbrdni!J111 (Cr) 

Cobalt (Co) 

~(c;ii)· 
Iron (Fe) 

ii~ro)i ... · 
Magnesium (Mg) 

~~~(Mn)' 
t.tercurr. (Hg) 

l'lw~):J'<Nir 
Potassium (K) 

Selenium (se) 

Sodium (Na) 

VanadJiun{V} 
Zinc (Zn) 

Pesticides and PCBs (µg/kg) 

4-;4'~DDD 

4,4'-DDE 
4;41~DDT. 

Semivolatiles (µg/kg) 

2-Metliylnaphtbalene 

Benzo(a)anthracene 

Benzo(k)fluoranthene 

Chrysene 

FlUl)rantfiene 

Hexachlorobenzene 

Napbthalene 

Phenanthrene 

eyr~tr 

Volatiles (µg/kg) 

Note: 

Frequency of 
Detection 

l3/13' 
l/13 

13113 

4/13 

9/13. 

13113 

' 13/13 
11113 

. 121.ri\' 
13/13 

l3ll1. 
13/13 

· •;IJ/13': 

1113 

9/J3. 
1113 

7/13 

13/13 

13/13 

13/13 

3113 

1113 

1113 

1/13 

1/13 

1/13 

1113 

1/13 

1113 

1/13 

1/13 

1/13• 

'1/i3 

Range of Detected 
Concentrations 

·,moz,,9540. 
0.84 

2'·-'j0_9,. 

0.06 0.26 

LCl;Mti 6'.•,, 
78 - 9130 

$~~~71:• 
0.46 - 28.7 

o:st~~:.u:31'L 
215 - 5230 

~~9$0~\' 
31.2-231 

O~SZ';~~ 
0.11 

z:J:r,r,10:7';: ···• 
117 

0.27 - 3'.7 
6.6 - 57.5 

J..9;" 10:1 
0.83 - 126 

9.l"l'.70' 
66 

r7i 

240 

98 

93 

110 

210 
120 

300 
160 

1&1 

Average Detected 
Concentration 

223.0:77' 

0.84 

.9;911 

0.17 

·2~52. 

1672.46 

9.f.: 

15.18 

1274.08 

f(i'Ij®f~','. '.i' c:c· 

89.32 

11&43;:. 
0.11 

.;;;4'.99':,, 
117 

1;}3 

16.96 

·4~15• 

25.53 

-~5{37 

66 

17' 

240. 

98 

93 
110 

210: 
120 

300 
160 

",:..;'!i,;7,•-· <J!li:k •' 

All results are in micrograms per kilogram (µg/kg) or parts per billion (ppb), except for metals wbich are in milligrams per kilogram (mg/kg) or 
parts per million (ppm). 
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Table 10-ao-2 111 

Well;md Wt 
Phase llA Sediment Concentrations Compared to Benchmark Levels· 

Sedimont 

Sample Delei:ted Benc.hmark Value 

Location P,arame~r Concentratipn (SBV) HQ 

003M000101 
Benzo(a)ant~ra<:ene tUG/KG) 98 74.6 1.:tt 

Chrllmium (MG/KG) 2.S 52.3 0.05 

Chrysene (UG/KG) 110 108 1.02 
Copper (MGll<G) 4.5 18.7 0.2~ 

Fl11oranll>en• (UG/KG) 21 0 1'13 1 86 

L.-ad (MG/KG) 14.2 130.2 0.47 
Nickel (MG/KG) 3.7 15.9 0.23' 

Phenan\l>ren' (UGIKGl 160 86.7 1.85 

Pyrena (UGIKG) 180 153 1.18 

Zlno (MGIKG) I ) 124 0.09 

SBV·HQ 
Roleren~ 

b 
• b' 
b 

a.b 
b 

• . b 

•b 
b 

b 

ab 



Table 10-30-2 (2j 

WaUandW1 
Phase llASediment Concentrations Compared'to Benchmark Levels 

Sam pl& ~tected 
location Parameter Conc:enlration 

Mercury (MG/KG) 0.11 
Zinc (MGIKG) 97.7 

If 
; 

003M000701 
Z-M&thylnaphthalene (t.iGIKG) ·Z40 
4,4'-000 (UGIKG) 17 
Cadmium (MG/KG) 0.86 
Chromium (MGIKGJ 6.3 
Copper (MG/KG) 6.6 

Lead (MGIKGJ 42.3 
Naphthalene (liG/KG) .300 
Zinc (MG/KG) j S.2 

003MOQ090'1 
4.4'-000 (UGIKG) 9. I 

Chromi<Jm CMG/KG) 4 
Copper (MG/KG) 6.3 
L,oad (MG/KG) 9.7 
Nickel (MG/KG) 3.8 
Zinc (MG/KG) 7.6 

Notes: 
(a) USEPA Screening Concenl!"tion tor Sediment - EPA SSV$ 
(b) FOEP Sedimer\I Quality Assessment Guidel.ines- FOEP SOAGs 
Some-of th& numbers in the table· may vary ~cause of·rounding. 

S&dllnent 
Banchmark Value 

(SBV) HQ 

Q.13 0.8~ 

l 24 0.79 

• 

Z0.2 11 .88 

1.22 13.93 
0.68 1.2$ 

52.3 0.12 

18.7 0.35 
30.2 1.40 
3'4.6 8,67 
124 0,12 

1.22 7.46 
52.3 o.oa 
18.7 0.34 
30.2 0.32 
15.9 0.24 
)24 0.06 

SBV-HQ 
Reference 

ab 
ab 

• •• •• • 
' 

b 
b 

b 
ab 
a ·b 

• ·b 

b 
ob 

... .. .. .. 
b 

ab 

•b 
a b 

ab 
ab 



'Tziblo io.30.2 '(3), 

Wetland 'W1 
Phase llA Sediment Concentrations Compared to Bem:hmark levela 

Se<Jlment 
sample 

Loc:allon 
D~ted Benchmark Vatue 

Para mow Concent"'lioll (SBV) 

003M001r101 
Ctifoml~m JMGIKGl Vi 
Lead (MGIKG) fJ.7 
2 ini: (MGIKG) 1 i'? 

-003M001301 
e~•oml~m (MGIKG> i! 1 
Copper CMG/KG) 3.6 
Leoo. (~G/KG) 10.~ 
Nici<!)! (MGl~G) 4, 1 

Zinc (MGIKG) ~ ~. 

h'oleS' 
(a) USEPA Sc>Mnir>g ConC&,ntra.Uon !Of.Sediment - ~PA SSVs 
\b) FQEP Sedimenl'Oual~y As.,..~ent Guidolines - FflEP SOAG• 
Some.cif1he numbers in Ille tabl" may ~•11 ile¢tU>e of rd\1•~1'19-

5'2,.3 

30.~ 1 

124 

52,13 

16.7 
30:t 
~5 9 

1Z4 

HQ 

O.Ob 

0.19 
till I 

0 Oil 

JiJil 
M4 
D '21; 

II~ 

.SBV-HQ 
Rofer""ca 

.... 
.a 0. 
.a IJ 

· ~ 
• b 
aiP 
• '\! 
•b 
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Table 10-30-3 
Phase IIA Detected Concentrations in Wetland WI Surface Water 

Parameter 

lnorganics (µg/L) 

AJlimiD1lnt(Al) 
Barium (Ba) 

Copper(Cu) 

Calcium (Ca) 

Iron (Fe) 

Lead (Pb) 

~~sfum(Mg) 
Manganese(Mn) 

,FQ~\@.{J() 
Vanadium (V) 

Pesticides and PCBs (yg/L) 

SVOCs (yg/L) 

f~~n:frnaeJrllW~~~ 
bis(2-Ethylhexyl)phthalate (BEHP) 
N'~j?li'thille'ne{ ,, · , 
voes IL 

Acetone 
Benzene 

ci$,t;~~Dicblor~tllene . 

Ethylbenzene 

Toluene 

Xylene (Total) 

Note: 

Frequency of 
Detection 

1.13 
1/3 

21:3' 
3/3 

3/3, 

313 
• 3/)': 

313 

.:3/l: 
313 

l/3''. 

1/3 

. 113 

1/1 

2/3 

111 
213 

2/3 

2/3 

Range of Detected 
Concentrations 

1841l-2270 
57.8 

6;6·· 7,g, 

3620 6790 

6.10-2790 
4.7-56.4 

736~J020' 

5.7 - 27.4 

361-l~HF1, 
2.9- 10.8 

5 

6 

13 

16 - 24 

3 

7 - 11 

.3' 
46 - 150 

Average Detected 
Concentration 

2055 
57.8 

7~2. 

4926.67 

1993;33: 

23.53 

863.33~' 
13.5 

8~'7;;~$ 
5.67 

5 

20 

3: 
9 

3 
98 

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results were rejected. All results 
are in micrograms per liter (µg/L) or parts per billion (ppb). 

10.30.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and surface 

water/sediment transport from the wetland. Sediment transport and storm water runoff data are 

lacking; thus many evaluations are qualitative in nature. The method of evaluation of the leaching 

from sediment to surface water was presented in Section 9. Table 10-30-5 presents those 

contaminants present in sediment above benchmark levels and their calculated SSLs. 
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Table 1()..30..4 ·(1 J 

Wetlar:id W1 
Phase !IA Surface Water Conce11tratlons Compared to Water Quality Criteria 

Sample 
location 

041WW10101 
Ah1minum 
Be"'Zene 
Copper 
Elhylbenzene 
Iron 

Lead 
Naph!haler\e 
Toluen~ 

041WW10301 
Iron 
Lead 

Noles'. 

Parameter 

Freshwater 

.FreshWater 

{a) USEPA Waler Quality Critaria (1995) 

UOM 

UGIL 
UG/l 
UG/l 
UG/l 
UG/l 
UGI\. 
UGIL 
UG/l 

UGIL 

UG/L 

Cb) FD.EP Class Ill Waler OualllY Crlterla (·1996) 
Some ol the numb,ers in the table may vary because of rounding_ 

Detected 
Concentration 

1.840.0 

'16.0 

7.8 
7.0 

2,580.0 

56A 
6.0 

3.0 

I 

610.0 

•1 

Waler Quality 
Critsrja 

87.0 
53.0 

7.8 
453.D 

1,000,0 

1 71 

62.0 

'17.5.0 

1,000.0 

1 1t 

HQ 

2114943 
0.30189 

1.0 
0.01545 

2.58 . 

32.98246 
0.09677 
0.01714 

0.61 
27~854. 

Crll<lrfa 
Retereno .. 

• 
• 

a ·b 

a 
ab 

ab 

a 
a 

~b 

a b 
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Table 10-30-5 
Calculated Sediment Screening Values for Wetland Wl 

USEPA or FDEP Maximum 
Surface Water SSL Concentration 

Parameter Standard Kd DF :::; 100 Detected 

Inorganics (ppm) (ppm) <ppm) 

~;~ffiiuln n.:• tc~9E'f0t 4L04 6&;7 

Copper 6.54. 4.3E+02 335.5 86.3 

Lead 1.32• ·9a+02 l53.92 950 

Zinc 70.2 •. b 6.2E+Ol 435.24 126 

Organics (ppb) (ppb) (ppb) 

.$~lrpQD,1;; o.~t· ' "~"· ~It199~~Qil,.·. il;{am+tA " 'l'ior .· 
Benzo( a )anthracene 0.031 b 6.2E+04 l.92E+05 98 

~SeDe o.o3P 6.2.a'+04 ·tnl::i;Os IfO; 

Fluoranthene 39.8. 2.13E+03 8.48E+06 210 

Naphthalene 62. 39.98 2.47E+os 300 

Phenanthrene 0.031 • 599.76 L86E+03 160 

fyrene 11,ooO.b 2099 2;3lE+10 180 

Notes: 
Kd for organics calculated using foe of 0.02 (conservative literature value). 

Leaching 
Potential 
DF = 100 

NO 

NO 

-~Q)t"':_""·~· 

NO 

NO 

N'h, 

NO 

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction 
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 
(fourth preference primary reference for inorganics). 
Kd normalized partitioning coefficient. 
SSL sediment screening level. 
DF dilution factor. 
a USEPA Freshwater Surface Water Chronic Screening Value (1995a). 
b FDEP Class III Water Quality Criteria (1996). 

Contaminants present m surface water above water quality criteria were presented on 

Table 10-30-4. 
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Based on landlord and watershed analysis, the following sources can contribute contamination to 

Wetland Wl through this pathway: 

• Potential storm water runoff and sediment entrainment from UST 18 and the southern end 

of the north-south runway at the Forrest Sherman airfield complex. 

The presence of sediment contaminant above benchmark level (see Table 10-23-5) validates the 

sediment transport pathway and by inference the surface water pathway. Additionally, 

two organics were present in surface water above standards, further validating the pathway. 

Groundwater Discharge Pathway 

Based on potentiometric analysis, the following sources can contribute contamination to 

Wetland Wl through this pathway: 

• Discharge from UST 18. 

Transport within the Wetland 

Surface Water/Sediment Migration Pathway 

The configuration of the wetland, along with landlord analysis, indicates that surface water and 

sediment migrates to the north and into Bayou Grande, and to the south into Wetland 52 and 

Pensacola Bay. Transport occurs within a buried storm water culvert system that sources the 

wetland in the vicinity of UST 18. Therefore, both sediment and surface water contamination can 

be expected to remain mobile. 
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Sediment Leaching to Swface Water Pathway 

Seven organics and four inorganics exceeded their respective SSVs, but only chromium and lead 

exceeded their SSLs. The presence of lead above the SSL and the associated presence of 

fuel-related organics in the corresponding surface water sample indicate the source for 

contamination to be UST 18. The fuel-related organics are likely to be associated with the 

groundwater or surface water pathways, while the lead in surface water is at least partly 

attributable to sediment leaching. This pathway is considered valid, with a high potential for lead 

to partition to surface water. 

Transport from the Wetland 

Surface water and sediment can be expected to enter the storm water culvert system and exit the 

immediate vicinity. Therefore contamination can be expected to be mobile and the pathway is 

considered valid. 

10.30.4 Ecological Risk Assessment 

HQs for Wetland Wl sediment samples are presented in Table 10-20-2. Phase IIA 

sediment sample results compared to the appropriate terrestrial soil benchmark levels revealed a 

HQ above 1 for aluminum (ranging from 29.0 to 190.8), chromium (ranging from 5.0 to 171.75), 

and iron (ranging from 1.08 to 26.15) at all thirteen locations sampled. Cadmium exceeded an 

HQ of 1 (3.75) at location 3M05. Cobalt exceeded an HQ of 1 at four locations, with values 

ranging from 1.02 to 1.44. Copper had HQs above 1 at locations 3M03 and 3M05, with values 

of 1.01 and 2.16, respectively. Lead and zinc had HQs above 1 at locations 3M03 (19.0/2.52), 

3M04 (4.90/1.11), and 3M05 (16.66/1.95). Mercury at location 3M05 had an HQ of 1.10. 

Selenium had HQs of 1.09, 4.57, and 1.6, respectively, at locations 3M03, 3M05, and 3M06. 

4, 4 'DDD at locations 3M07 and 3M09 had HQs of 6,800 and 3 ,640, respectively. The SVOCs 

fluoranthene, phenanthrene, and pyrene had HQs of 2, 100, 1,600, and 1,800, respectively, at 

location 3M01. HQs above 1 for 2-Methlynaphthalene (2,400) and naphthalene (3,000) were 
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found at location 3M 07. Hexachlorobenzene had a HQ above 1 (48,000) at location 3M04. 

Xylene at location 3M07 had a HQ of 13,600. 

Phase IIA surface water results revealed HQs greater than 1 for four metals, one pesticide, and 

one SVOC. Locations 01and02 had HQs above 1 for aluminum (21.15/26.09), iron (2.58/2.79), 

and lead (32.98/5.56). Lead also had an HQ above 1 at location 03 (2. 75). The pesticide, 

alpha-chlordane, and the SVOC bis(2-Ethylhexyl)phthalate had HQs above 1 at location 02 

(58.14 and 16.67 respectively). HQs greater than 1 indicate a potential for excess risk. 

Wetland Wl was classified in Group D and was not studied further in Phase IIB/111. 

10.30.5 Human Health Risk Assessment 

10.30.5.1 Samples Included 

Sediment 

003M000101, 003M000201, 003M000301, 003M000401, 003M000501, 003M000601, 

003M000701, 003M000801, 003M000901, 003M001001, 003M001101, 003M001201, 

003M001301 

Surface Water 

041WW10101, 041WW10201, 041WW10301 

10.30.5.2 Current and Future Land Use 

Wetland Wl is a part of a 0.25 mile wide cleared buffer on the west side of Runway 13/31 at 

Forrest Sherman Field. The buffer is present for use in aircraft emergencies. It is unlikely this 

use will change in the future. Public access is restricted, and the area is patrolled by airfield 

security personnel. 
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10.30.5.3 Fish COPCs Identified 

No fish tissue data were available for this wetland, and this exposure pathway would likely be 

incomplete; therefore, no COPCs were identified. 

10.30.5.4 Sediment COPCs Identified 

As shown in Table 10-30-6, the following sediment COPC was identified. 

• Lead 

10.30.5.5 Surface Water COPCs Identified 

As shown in Table 10-30-7, the following chemical was identified as a COPC: 

• Lead 

10.30.5.6 Risk Characterization 

Lead Risk Characterization 

A conservative exposure scenario was developed to assess the significance of surface water 

concentrations of lead at Wetland Wl. This scenario involves a child (age 6 to 7) who 

accompanies an older sibling to the wetland one day a week for the year. Exposure to 

Wetland Wl surface water was addressed as an additional exposure relative to typical exposures 

encountered at the child's place of residence. This additional exposure was presented as an 

"alternate" source within the constructs of the Lead Model. The standard default assumptions 

in the lead model were kept to simulate background lead exposures. This was done to provide a 

conservative estimate of daily intake from sources unrelated to Wetland Wl. 
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TABLE 10-30-6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Snnano T1n1•fT1:1tm1: Curreft aml f\.t ... u· 

I 
Mltdlunr S@dunert 
Exposure Mf!cllurn S&d'<nanl 
Exposure F'otrt WBllEl!ld'W1 S$!dnNnit 

(1) (1) 

Mirnmurn Maximum Maximum Minimum 
CASNumber Chemical 

Cancentntion Unit'$ 
Concentration Qualifier Qua.liner 

91576 2-Me!hylnaph1halene 240.0000 J 240 0000 J UG!KG 
72548 4,4'-DDD 9 1000 J 170 0000 J UG!KG 
72559 4,4'-DDE 66.0000 66.0000 UG/KG 
50293 4,4'-DDT 17.0000 J 17.0000 J UG!KG 

7440382 Arsenic {As) 0.8400 J 0.8400 J MG!KG 
56553 Benzo( • )anlhracene 98,0000 J 98.0000 J UG!KG 
207089 Benzo(k)fluoranthene 93.0000 93 0000 UG/KG 

7440417 Be1)>11jum(Be) 0.0600 J 0.2600 J MGil<.G 
7440439 Cadmium (Cd) 0.8600 6.0000 J MGil<.G 
218019 Chrysene 110.0000 110 0000 UG!KG 

7440484 Cobalt(Co) 0.4600 J 28 7000 J MG/KG 
7440508 Copper(Cu) 0.5700 J 86 3000 J MG!KG 
206440 Fkioranthene 210.0000 J 210.0000 J UGil<.G 
118741 Hexachlorobenzene 120.0000 J 120.0000 J UGll(G 

7439976 Mercury (Hg) 0.1100 J 0.1100 J MGil<.G 
91203 Naph1halene 300"0000 J 300.0000 UG!KG 

7440020 Nickel (Ni) 2,3000 J 10.2000 MG!KG 
85018 Pheflarrth"ene 160.0000 J 160.0000 UGll(G 

7440097 Polossium (K) 117.0000 J 117 0000 J MG/KG 
129000 P)'rene 180.0000 J 180.0000 J UG!KG 

7782492 Selenium (Se) 0.2700 J 3.7000 J MG/KG 
91576 2-Meth)1napntnalene 240.0000 J 240.0000 J UG/KG 

7429905 Aluminum (Al) 1450.0000 J 9540 0000 J MG/KG 
7440393 Barium(Ba) 2.0000 J 30.9000 J MGIKG 
7440702 Calclum(ca) 78,0000 J 9130.0000 J MG!KG 
7440473 Chromium (Cr) 2.0000 J 68.7000 J MG!KG 
7439896 lron(Fe) 215.0000 J 5230.0000 J MG!KG 
7439921 lead (Pb) 5.7000 J 950.0000 J MG!KG 
7439954 Mapsium (Mg) 31.2000 J 231.0000 J MG/KG 
7439965 Manganese (Mn) 0.5200 J 42.0000 J MG/KG 
7440235 ) 6.6000 J 57.5000 J MG!KG 
7440622 Vanadium(V) UIOOO J 10.1000 J MG!KG 
7440666 ZlncfZnl 0.8300 J 125.0000 J MG/KG 

(1) MiWnl.l'T'Jmaxinum detected coni;;ltldntioo 

(2) Maxinum concet'ltratlon used H scre-enln.g wlue. 
(3) No b•~groun.d values were dovelop1d for this media. 

(4} PRGH 1or tre"&pHHr sce~rio e.lc!Jlated using equalwns and parameters prHtnted in Section 8 of dUs report. 

(5) PRGt. for commercial sie worker t•lc.ulated vsmg e"quiltions J.nd pi1ram9'.en. presented in Section 13 ofttis Aport, 
(6) Rationale Codes Selectioo Ruson: Above Screening Levels (ASL) 

Deletion Reason: Below Screel'\ll'lg levels (BSL} 

Background L11..-els (BKG) 

No T o*ily Information {NTX) 

Location of Detection 
Malcirnum Frequency 

~nc11nt.ration 

003M000701 1 I 13 
003M000701 3 I 13 
003M000801 1 I 13 
003M000801 1 I 13 
003M000301 1 I 13 
003M000101 1 I 13 
003M000101 1 I 13 
003M000501 4 I 13 
003M000501 4 I 13 

003M000101 1 I 13 
003M001001 11 I 13 
003M000601 12 I 13 
003M000101 1 I 13 
003M000401 1 I 13 
003M000501 1 I 13 
003M000701 1 I 13 
003M000201 9 I 13 
003M000101 1 I 13 
003M001201 1 I 13 
003M000101 1 I 13 
003M000701 7 I 13 
003M000701 1 I 13 
003M001201 13 I 13 
003M000101 13 I 13 
003M000401 13 I 13 
003M001201 13 I 13 
003M000201 13 I 13 
003M000301 13 I 13 
003M001101 13 I 13 
003M000801 13 I 13 
003M000401 13 I 13 
003M001101 13 I 13 
003M000301 13 I 13 

(2) 

Conctnt1"11!.Wn 
Range of Detection Umltt MEAN Used for 

Sc.runingi 

380.00 - 56000.00 240.w .<4UUU 

3.80 9.10 65.37 170.00 
3.80 9.10 66.00 56,00 
3.80 9.10 17,00 17.00 
0.42 - 1.40 0.84 0.84 

380.00 56000,00 98.00 98.00 
380.00 - 56000.00 93.00 93.00 
006 0.11 0.17 0.26 
0.30 0.60 2.52 6.00 

380.00 56000.00 110.00 110.00 
0.48 1.50 15.18 28.70 
0.39 . 0.39 16"85 86.30 

380.00 56000,00 210.00 210.00 
380.00 56000.00 120.00 120.00 

0,02 0.09 0.11 0.11 
380.00 56000.00 300.00 300.00 

1.50 - 4.90 4.99 10.20 
380.00 - 56000 00 160.00 160.00 
94,20 307.00 117.00 117.00 
380.00 56000.00 180,00 180.00 

0.25 0.42 1.13 3.70 
11.00 140.00 680.00 240.00 

NAV 2930.77 9540.00 
NAV 10.18 30.90 
NAV 1672.46 9130 00 
NAV 9.05 58"70 
NAV 127408 5230.00 
NAV 167.09 950.00 
NAV 89.32 231.00 
NAV 11.43 42.00 
NAV 16.96 57.50 
NAV 4.15 10.10 
NAV 25"53 126.00 

Definitions: 

(3) (4) 

Background Adolenent Site 
Value Trnpasser prg 

NIA 13000000 
NIA 92000 

NIA 65000 
NIA 65000 
NIA 15 
NIA 30000 
NIA 300000 
NIA 630 

NIA 320 
NIA 3000000 
NIA 19000 
NIA 13000 
NIA NIA 
NIA 14000 
NIA 95 
NIA 13000000 
NIA 6300 
NIA 9500000 
NIA NIA 
NIA 9500000 
NIA 1600 
NIA 13000000 
NIA 320000 
NIA 22000 
NIA NIA 
NIA 1600 
NIA NIA 
NIA 400 
NIA NIA 

NIA 15000 
NIA NIA 
NIA 2200 
NIA 95000 

NAV • Not Av.w.llabAe 
NIA• Nol Applicable 

Convnercial 
Maintenanc1 

Worl<er 
Sereelllng 

Toxicit)i Value 

20000000 
57000 
41000 
41000 

9 

19000 
190000 

980 

490 

1900000 
29000 

20000 
NIA 
8600 
150 

20000000 
9800 

15000000 
NIA 

15000000 

2500 
9800000 

490000 
34000 

NIA 

2500 
NIA 
400 

NIA 
23000 

NIA 
3400 

150000 

COPC • ChenUcal of Potirntia! Conc1m 

(5) 

Rilior1o1letor Potential 
COPC CoruoWnl 

ARARITilC 
Flag Oelecbon 0t 

Soon 
S ... cbOn 

N NIA NO BSL 
c NIA NO BSL 
c NIA NO SSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
c NIA NO BSL 
N NIA NO SSL 
N NIA NO BSL 
c NIA NO BSL 
N NIA NO BSL 

N NIA NO BSL 
N NIA NO BSL 
c NIA NO BSL 
N NIA NO BSL 
N NIA NO SSL 
N NIA NO BSL 
N NIA NO BSL 

NIA NO NTX 
N NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 
N NIA NO BSL 

NIA NO NTX 
N NIA NO BSL 

NIA NO NTX 
OSWER YES ASL 

NIA NO NTX 

N NIA NO BSL 
NIA NO NTX 

N NIA NO BSl 
N NIA NO BSL 

ARARfTBC • Applicllble or Releveanl. and Appropriate Reqwementl To Be Con~d 

OSW'ER • Office of Soijd W1.He 11.nd Emergency RHpons.e 

J • hlll'n11h1d Value 

C • Carcinogenic 

N Noncarctnogenic: 

(6) 



TABLE 10-30-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
NAS PENSACOLA SITE 41 

Scenario Tlmetrame: Cutrent and Future 

Medium: Surface Water 
Eil:posure Medium: Surface ~ter 
Expoi.urit Point: Wetland W1 Surface Water 

(1) (1) 

Minimum Minimum Min:i.mum Maximum l,oc11tian of Maximum 
CAS Number Chermc:.al 

Concentration Qualirier Concentration Qualifier 
Urvt> 

Concentration 

91576 '"·"'euiy1naphthalf0no 3 3 UGIL 041V.W10101 

67641 Acetone 13 J 13 J UGIL 041V.W10101 

742!l905 Aluminum (Al) 1840 J 2270 J UGIL 041V.W10201 

7440393 Barium (Ba) 57.8 J 57.B J UGIL 041V.W10201 

71432 Benzene 16 24 UGIL 041V.W10201 

7440702 Calcium (Ca) 3280 J 6790 J UGIL 041V.W10101 

7440508 Copper(Cu) 6.6 J 7.8 J UGIL 041V.W10101 

100414 Ethylbenzene 7 11 UGIL Q.41V.W10201 

7439896 Iron (Fe) 610 2790 UGIL Q.41V.W10201 

7439921 Lead (Pb) 4.7 56.4 UGJL CJ.41V.W10101 

7439954 Magnesium (Mg) 736 J 1020 j UGIL Q.41V.W10101 

7439865 Manganese (Mn) 5.7 J 27.4 UGIL Q.41V.W10101 

91203 6 6 UGIL 041V.W10101 

7440097 (K) 361 J 1410 J UGIL ().41V.W10201 

108883 3 3 UGJL 041WW10201 

7440622 Vanadium (V) 2.9 J 10.8 J UGIL 041V.W10201 

1330207 Xylene (Total) 46 150 D UGIL 041V.W10201 

5103719 alpha-Chlordane 0.25 j 0.25 UGIL 041V.W10201 

117817 bis(2·Elhylhexyl)phma!ate ( 5 5 UGIL 041V.W10201 
156592 cis~1,2~Dichloroethene 3 3 UGIL 041'/vW10101 

(1) Mtnlmumlmu1mum detected eoncenlraliDn 

(2) Maximum concentration UBl!!d •• si:.roening 't'ilh.Je 

(4) PRG& for site trespasser scenario c.alculaled baud on equations and parameters presented in Section fl of this report. 

(5) PRGs for commerci11l malntmianc.e WOfker &cenario Cillculated based on equatiant:1 and pi..rameters PT1'1&Mted m Section 9 of tills report 

(6) Rationale Code& Selection Reast1n: Above Sereenlng Levels (ASL) 

Deletion Reason: Below Screen1ng Ln-els (BSL) 

Background Levels (BKG) 

E&sential Nulrient (EN) 

No To•icity Information (NTX) 

Detection 
Frequency 

1 I 3 

1 I 3 

2 I 3 

1 I 3 

2 I 3 

3 I 3 

2 I 3 

2 I 3 

3 I 3 

3 I 3 

3 I 3 
3 I 3 

1 I 3 

3 I 3 

2 I 3 

3 ! 3 

2 I 3 

1 I 3 
1 I 3 

1 I 3 

Range u1 
Diriecbon LlmlLB 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

(2) 

Concentration 
Background 

Meoo Used for 
Screening 

3 3 

13 13 

2055 2270 

57 a 57.8 

20 24 

4927 6790 

7.2 7.8 

9 11 

1993 2790 

23.5 56.4 

863 1020 

13.5 27.4 

s 6 

837 1410 

3 3 

5.7 10.8 

98 150 

0 25 0.25 

5 5 

3 3 

Definltlona: NIA• Net ~cable 

NAV • Nt1t A\/ai!abla 

Value 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

(3) 

Adcleacenl Site 
TrespauHr PRG 

330 

21000 

120000 

8300 

91 

NIA 

4800 

1200 

NIA 

15 

NIA 

2400 

330 

NIA 

3800 

830 

19000 

2.1 

110 

670 

COPC • Ctlemical of Polential Concern 

(4) 

Comm«ciill Potential 
M<1inl.enonce ARAR!TBC 
Worker PRG Sour ca 

1000 N NIA 

35000 N NIA 

250000 N NIA 

18000 N NIA 

100 c NIA 

NIA NIA 

10000 N NIA 

3700 N NIA 

NIA NIA 

15 TTAL 

NIA NIA 

5000 N NIA 

1000 N NIA 

NIA NIA 

11000 N NIA 

1800 N NIA 

59000 N NIA 

2.7 c NIA 

130 c NIA 

1700 N NIA 

.ARAR!TBC •Applicable or Rele\leant and Appropriate Req~mernentl Tg Be CCJ11aldered 

TIAL • Treatmeni Tecimique Action Level 

J • Eatimated Value 

C •Carcinogenic 

N • Noncarcioogenh:; 

(5 

Rationale fcw 
Conltlminlll"ll 

COPC Fl.-g 
Delution or 

Selection 

NO Sl::iL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO EN 

NO BSL 

NO BSL 

NO EN 

YES ASL 

NO EN 

NO BSL 

NO BSL 

NO EN 

NO SSL 

NO SSL 

NO BSL 

NO 85L 

NO BSL 

NO BSL 
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The assumption was made that this child would incidentally ingest 100 mg of sediment and 

0.05 liters of surface water during each visit. Within the Lead Model, an alternate source was 

entered to account for this exposure as previously discussed. The bioavailability of lead ingested 

from the alternate source (Wetland Wl surface water) was equal to that of drinking water lead 

ingested from the standard residential default source. Assuming incidental ingestion of 100 mg 

of sediment and 0.05 liters of surface water once per week with lead concentrations of 950 mg/kg 

and 56.4 µg/L, the annual alternate source exposure was estimated to be 13.9 µg lead/day. 

Table 10-30-8 presents the lead model output for a child 6 to 7 years old under these exposure 

conditions. 

Figure 10-30-2 shows the probability percentage of blood lead levels for the hypothetical child 

receptor. Based on this model output, the geometric mean blood level is estimated to be 

3.8 µg/dL, and the probability of blood lead levels in excess of 10 µg/dL is 1.763. USEPA 

generally considers media concentrations that result in probability percentage estimates of 5 % or 

less sufficiently protective of potential child receptors. As a result, sediment and surface water 

lead concentrations at Wetland Wl would not require specific action under the 

hypothetical exposure scenario. 

10.30.5. 7 Remedial Goal Options 

No COCs were identified for Wetland Wl, and as a result, no RGOs were calculated. 

10.30.6 Conclusions and Recommendations 

Wetland W 1 is a channelized drainage ditch without a viable aquatic community. In addition, this 

wetland is not considered a significant source of food or habitat. Therefore, as proposed in the 

approved RI/FS SAP Addendum, (EnSafe, 1997), this wetland was eliminated for further 

risk characterization. Since no COCs were identified for Wetland WI, no RGOs were calculated. 

Because no ecological or human health risks are present at Wetland W 1, no further action is 

recommended for this wetland. 
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Table 10-30-8 
Lead Model (Version 0.99d) Inputs and Results 

NAS Pensacola, Wetland WI 
Pensacola, Florida 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 µg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
0-1 1.0 
1-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

DIET: DEFAULT 

2.0 
3.0 
5.0 
5.0 
5.0 
7.0 
7.0 

DRINKING WATER Cone: 4.00 µg Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL& DUST: 
Soil: constant cone. 
Dust: constant cone. 

Age 
0-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Soil (µg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

House Dust (µg Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

Lung Abs. (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Alternative Source Intake: Wetland WI sediment and surface water 
6-7: 13.90 µg Pb/day 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 µg Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Level Total Uptake Soil+ Dust Uptake 
YEAR L!fg/dL} jMg/daI} L!fg/dail 

0.5-1: 4.1 7.60 4.68 
1-2: 4.5 10.93 7.36 
2-3: 4.2 11.44 7.44 
3-4: 4.0 11.48 7.53 
4-5: 3.4 9.65 5.69 
5-6: 3.0 9.39 5.16 
6-7: 3.8 15.69 4.76 

Diet Uptake 
{~g/dal'.} 

2.54 
2.63 
2.98 
2.90 
2.85 
3.03 
3.26 

10-30-20 

Water Uptake 
{~g/dal'.} 

0.37 
0.91 
0.96 
0.99 
1.04 
l.11 
1.10 

Alt. Source Uptake Air Uptake 
(1:;g!dal'.} (~g/daI} 

0.00 0.02 
0.00 O.D3 
0.00 0.06 
0.00 O.D7 
0.00 0.07 
0.00 0.09 
6.48 0.09 



Figure 10-30-2 
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10.31 

10.31.1 

WETLAND75 

Site Description 
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Wetland 75 is located north of Radford Road, near the western entrance to NAS Pensacola. 

Parsons and Pruitt (USEPA, 1991) described this area as a palustrine emergent wetland. Emergent 

vegetation, such as cattails (Typha latifolia), and lizard's tail (Saururus cemis) are found in this 

wetland. No IR sites exist in the vicinity of Wetland 75. 

10.31.2 Nature and Extent 

The methods for evaluating nature and extent are presented in Section 6. Figure 10-31-1 denotes 

the Phase IIB/III Wetland 75 sampling locations. Wetland 75 was not sampled during the 

Phase IIA portion of the Site 41 field investigation. 

Sediment 

Sixteen metals were detected in the single Wetland 75 sediment sample. No metals exceeded 

sediment benchmark levels at Wetland 75. Four pesticides were detected at Wetland 7 5, including 

4,4-DDD, 4,4-DDE, 4,4'-DDT, and gamma-BHC. Although 4,4'-DDD (8.3 ppb), 4,4-DDE 

(5.7 ppb), and 4,4-DDT (2 ppb) concentrations exceeded benchmark levels, they were below 

basewide levels. Basewide levels are described in Section 6. Gamma-BHC (2.5 ppb) exceeded 

its sediment benchmark level (0.32 ppb). No PCBs were detected in the Wetland 75 sediment 

sample. The SVOC 3/4-methylphenol was detected in the Wetland 75 sediment sample; no 

sediment benchmark value exists for 3/4-methylphenol. The VOC acetone was detected in the 

Wetland 75 sediment sample; no sediment benchmark value exists for acetone. Table 10-31-1 

shows the Wetland 75 Phase IIB/III sediment sample results (frequency of detection, range of 

detected concentrations, and average detected concentration). 

10-31-1 
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Table 10-31-1 
Phase IIB/lll Detected Concentrations in Wetland 75 Sediments 

Frequency or Range or Detected 
Parameter Detection Concentrations 

lnorganics (mg/kg) 

Alwiilimm Ill 1350 

Barium Ill 4 

Caldum Ill 1300 

Chromium Ill 2.1 

Copper Ill 0.82 

Iron Ill 681 

Lead I /I 6.5 

Magnesium 111 100 

Manganese 111 4.4 

Mercury 1/1 0.04 

Nickel 111 0.49 

Potassium 111 27.9 

Selenium 111 

Sodium I/ I 30.2 

Vanadium 1/ I 2 

Zinc I/ I 17.5 

Pesticides (µg/kg) 

4,4'-DDD 111 8.3 

4,4'-DDE 111 5.7 

4,4'-DDT I/I 2 

gamma-BHC (Lindane) 111 2.5 

SVOCs k 

111 22 

voes 

Acetone Ill 16 

Note: 

Average Detected 
Concentration 

1350 

4 

1300 

2.1 

0.82 

681 

6;5 

100 

4.4 

0.04 

0.49 

27.9 

30.2 

2 

17.5 

9.15 

6.05 

1.75 

2.3 

22 

16 

All results for inorganics arc given in milligrams per kilogram (mg/kg), pesticides, PCBs, SVOCs and VOCs are given in micrograms per kilograms 
(µglkg) 

Table 10-31-2 compares detected concentrations at each sample location to sediment benchmark 

levels, and lists calculated HQs for each parameter. Only the detected parameters are presented 

on Table 10-31-2. The HQs will be further discussed in the ecological risk section. 
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Table 10-31-2 (1) 

Wetland 75 
Phase 118/111 Sediment Concentrations Compared to Benchmark Levels 

Sample 
Location Parameter 

041M750101 
4,4'-DDD (UG/KG) 

4,4'-DDE (UG/KG) 

4,4'-DDT (UGIKG) 

Chromium (MG/KG) 

Copper (MG/KG) 

gamma-BHC (Lindane) (UG/KG) 

Lead (MG/KG) 

Mercury (MG/KG) 

Nickel (MG/KG) 

Zinc (MG/KG) 

Notes: 

Detected 
Concentration 

8.3 

5.7 

2 

2.1 

0.82 

2.5 

6.5 

0.04 

0.49 

17.5 

(a) USE PA Screening Concentration for Sediment EPA SSVs 
(b) FDEP Sediment Quality Assessment Guidelines FDEP SOAGs 
Some of the numbers in the table may vary because of rounding. 

Sediment 
Benchmark Value 

(SBV) 

1.22 

2.07 

1.19 

52.3 

18.7 

0.32 

30.2 

0.13 

15.9 

124 

HQ 

6.80 

2.75 

1.68 

0.04 

0.04 

7.81 

0.22 

0.31 

0.03 

0.14 

SBV-HQ 
Reference 

b 

b 

b 

ab 

ab 

b 

ab 

ab 

ab 

ab 
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Surface Water 

Ten metals were detected in the single Wetland 75 surface water sample. Aluminum (355 ppb), 

and iron (1,490 ppb) exceeded surface water quality criteria at Wetland 75. The pesticide dieldrin 

(0.0031 ppb) was detected above its surface water quality criteria of 0.0019 ppb. 

Table 10-31-3 shows the Wetland 75 Phase IIB/III surface water sample results (frequency of 

detection, range of detected concentrations, and average detected concentration). Table 10-31-4 

compares detected concentrations at each sample location to surface water quality criteria and lists 

calculated HQs for each parameter. Only the detected parameters with water quality criteria are 

presented in Table 10-31-4. The HQs will be further discussed in the ecological risk section. 

Table 10-31-3 
Phase IIB/III Detected Concentrations in Wetland 75 Surface Water 

Frequency of Range of Detected Average Detected 
Parameter Detection Concentrations Concentration 

Inorganics (µg/L) 

Aluminum 1/1 355 355 

Barium 111 5.2 5.2 

Calcium 1/1 6960 6960 

Iron 1/1 1490 1490 

Magnesium 111 1560 1560 

Manganese 111 34.9 34.9 

Potassium 111 1790 1790 

Sodium 111 12400 12400 

Vanadium 1/1 1.8 1.8 

Zinc 111 5.8 5.8 

Pesticides (µ /L) 

Dieldrin 1/1 0.0031 0.0031 

Note: 
All results are given in micrograms per liter (µg/L) or parts per billion (ppb). 
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Table 10-31-4 (1) 

Wetland 75 
Phase 1181111 Surface Water Concentrations Compared to Water Quality Criteria 

Sample Detected Water Quality 
Location Parameter UOM Concentration Criteria HQ 

041W750101 Freshwater 
Aluminum UG/L 355.00 87.00 

Dieldrin UG/L 0.00 0.00 

Iron UG/L 1490.00 1000.00 

Zinc UG/L 5.80 70.20 

Notes: 
(a) USEPA Water Quality Criteria (1995) 
(b) FDEP Class Ill Water Quality Criteria (1996) 
Some of the numbers in the table may vary because of rounding. 

Criteria 
Reference 

4.08 a 

1.63 ab 

1.49 ab 

0.08 ab 
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10.31.3 Fate and Transport 

The pathways evaluated for the wetland specific fate and transport correlate to those identified in 

the conceptual model presented in Section 9. These pathways include: surface water/sediment 

transport into the wetland; groundwater discharge into the wetland; sediment/surface water 

transport within the wetland; sediment leaching to surface water within the wetland; and 

surface water/sediment transport from the wetland. Surface water, sediment transport and 

storm water runoff data are lacking; thus the evaluation is qualitative in nature. The method of 

evaluation of the leaching from sediment to surface water was presented in Section 9. 

Table 10-31-5 presents those contaminants present in sediment above benchmark levels (DDT and 

metabolites DDE and DDD, and gamma BHC) and their calculated SSLs. Table 10-31-4 

previously presented those constituents detected in surface water above applicable surface water 

criteria (dieldrin, aluminum, and iron). 

Table 10-31-5 
Calculated Sediment Screening Values for Wetland 75 

NAS Pensacola Site 41 

USEPA or FDEP 
Surface Water SSL 

Parameter Standard Kd DF = 100 

Organics (ppb) (ppb) (ppb) 

4.4'-DDD 0.0064 I 4.2E+04 2.7E+04 

4,4'- DDT 0.001 o.b 1. IE+05 l.10E+04 

4,4'· DDE 10.5 •. b 1.9E+05 2.0E+08 

gamma BHC 0.016 ... 4.5E+E01 72 

Notes: 
Kd for organics calculated using foe of 0.042 (numerical average of all sediment samples). 

Maximum 
Concentration 

Detected 

(ppb) 

8.3 

2 

5.7 

2.5 

Leaching 
Potential 
DF = 100 

NO 

NO 

NO 

NO 

Kds/Kocs are from: USEPA, 19% (first preference); Superfund Chemical Data Matrix, 1996 (second preference); Texas Risk Reduction Program 
Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 (fourth preference 

primary reference for inorganics). 
Kd normalized partitioning coefficient 
SSL sediment screening level 
DF dilution factor 
a USEPA Freshwater Surface Water Chronic Screening Value (1995b). 
b FDEP Class lll Water Quality Criteria (19%). 
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Transport Into the Wetland 

Surface Water/Sediment Pathway 
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Based on landform and watershed analysis, the following sources could have contributed 

contamination to Wetland 75 through this pathway: 

Potential storm water runoff and sediment entrainment from the barge reloading dock, and from 

the highway surface bordering the southern boundary of the base with Pensacola Bay. Wetland 75 

is significantly removed from known IR and UST sites at NASP, therefore it is unlikely that any 

of these have impacted the wetland. Given its proximity to the bay, and to its potential connection 

to Wetland 48, some backflushing to Wetland 75 can be expected during storm surge periods. At 

these times, sources potentially affecting Wetland 48 may also impact Wetland 75 via this 

pathway. 

The presence of sediment contaminants above benchmark levels and surface water constituents 

above applicable criteria would appear to validate the sediment transport pathway, except that 

landform analysis indicates that the wetland is somewhat self-enclosed, particularly at its 

presumably upper (western) reach. Given the lack of a clearly defined pathway for surface water 

and sediment inflow to the wetland, and that the constituents above benchmark levels are all 

pesticides, it is likely that impacts may be residual from airborne pesticide application. If this is 

the case, then the pathway with respect to this wetland is considered invalid except during periods 

of backflushing. 

Groundwater Discharge Pathway 

Based on potentiometric analysis (flow from the west) and the wetlands location at the 

western perimeter of the base, there are no known sources that can contribute contamination to 

this wetland. 
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Transport Within the Wetland 

Suiface Water/Sediment Migration Pathway 

The configuration of wetland, along with landform analysis, indicates that the wetland is 

self-enclosed, and does not feed another drainage pathway under normal circumstances. 

Therefore, sediment contamination can be expected to remain within the wetland, and impetus for 

movement within the wetland influenced only by the direction(s) of storm water influx. 

Sediment Leaching to Suiface Water Pathway 

None of the constituents above a benchmark level exceeded their calculated SSL. Therefore, this 

pathway is considered invalid. 

Transport From Wetland 

Physiographic analysis suggests that the wetland is self-enclosed, and under normal circumstances 

is not directly connected to another feature via direct surface water drainage. Therefore it is likely 

that sediment contamination will remain within the wetland, and this pathway is considered 

invalid. 

10.31.4 Ecological Risk Assessment 

HQs for Wetland 75 sediment samples are presented in Table 10-31-2. Phase IIB/III 

sediment sample results compared to the appropriate sediment benchmark levels revealed HQs 

above 1 for 4,4'-DDD (6.8), 4,4'-DDE (2.75), and 4,4'-DDT (1.68) at the single Wetland 75 

sample location. However, as noted in the Nature and Extent discussion, these 4,4'-DDD, 

4,4'-DDE and 4,4'-DDT concentrations were below basewide levels. Gamma-BHC also had an 

HQ of 7 .81. Phase IIB/111 results of the single Wetland 75 surface water sample revealed HQs 

above 1 for aluminum (87), and iron (1.49). HQs greater than one indicate the potential for 

excess risk. 
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Ecological Risk Evaluation 
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Risk in Wetland 75 was evaluated with respect to three assessment endpoints : l)piscivorous bird 

healrh and reproduction, 2)survival, growth and reproduction of macroinvertebrates associated 

with the benthic environment, and 3) protection of fish viability. 

Piscivorous Bird Health and Reproduction: 

The results of this model, as shown in Table 10-31-6, estimate an excess risk posed by total DDT 

in fish tissue collected at 75-01. PCBs were not detected in the prey fish. The HQ estimated for 

heron exposure to total DDT in fish tissues from this sampling location is 15 .59. Assuming that 

Wetland 75 is approximately 2 acres in size, an SFF of 0.06 was calculated based on the range of 

the heron described in Section 7. Using the SFF results in a PDE of 0.003 (mg/kg-day). An HQ 

of 1 is then calculated. Therefore, this wetland is considered acceptable for this assessment 

endpoint. 

SFF Value 

0.06 

Notes: 
1 
2 
3 
4 
5 
ND 
NOAEL 
LOA EL 

Table 10-31-6 
Great Blue Heron HQ Calculations 

Wetland 75 

Tissue Sediment 
Concentration1 Concentration 2 PDE3 

Location Parameter (mg/kg) (mg/kg) (mg/kg-day) 

75--01 total DDT 0.260 

75-01 iolal DDT 0.260 

Whole body killifish or pinfish (wet weight). 
Samples from top 5 cm of sedimem (wet weight). 

0.06 

0.06 

Potemial Dietary Exposure: revised from model in SAP (E/A&H, 1997). 
Effects Levels in Sample el al., 19%. 
Hazard Quotient (PDE)+(NOAEL). 
Not detected. 
No-observed-adverse-effects-level. 
Lowest-observed-adverse-effects-level. 

0.047 

0.003 

NOAEL4 LOAEL 
(mg/kg-day) (mg/kg-day) HQs 

0.003 0.D28 15.59 

0.003 0.028 
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Protection of Fish Viability: 

Protection of fish viability was evaluated using three lines of evidence for Wetland 75 including 

1) direct comparison of detected concentrations in fish tissue, 2) comparison of surface water 

detected concentrations to water quality criteria, and 3) toxicity analysis. 

The first line of evidence, a direct comparison of tissue residue concentrations to toxic effects 

thresholds in Level 3 fish, shows that DDD, DDE and the calculated mercury concentration have 

HQs above 1. HQs above 1 indicate the potential for excess risk. The calculated mercury 

concentration is derived from the model contained in Appendix G. The concentration shown in 

Table 10-31-7 is from the mean sediment concentration of mercury in all the Site 41 Wetlands. 

The mercury concentration detected in Wetland 75 (0.04 mg/kg) is approximately one-third that 

value (0.14 mg/kg). Risk to Level 4 fish were not evaluated because as a small isolated freshwater 

wetland, Wetland 75 does not support Level 4 fish. 

Constituent 

4,4-DDD 

4,4-DDE 

Mercury* 

Notes: 

Table 10-31-7 
Contaminant HQ Calculations Crom Fish Tissue Samples 

Wetland 75 

Maximum Level 3 Fish Level 3 Fish Tissue Screening Ecoloxicity 
Tissue Cone Cone. Values 

(µg/kg) (mg/kg) (mg/kg 

110 0.110 0.101 

150 0.150 0.101 

0.168* 0.093
2 

Available: htm://www.wes.army.mil/el/t2dbase.html 

I 0.10 mg/kg NOED for monality in the spiny dogfish, from Guarino, A.M, and S.T. Arnold (1979). 
2 0.093 mg/kg NOED for mortality in the spiny dogfish, from Guarino, A.M. and S.T. Arnold (1979). 

HQ 

1.1 

1.5 

1.8 

The mercury concentration for the Level 3 fish is calculated from the mean concentration of mercury in sediment for all the Sile 41 Wetlands 
(Appendix G). The detected concentration of mercury in Wetland 75 sediment is 0.04 mg/kg, which is approxima1ely one-third the mean 
concentration of 0.14 mg/kg). 

Surface Water Chemistry 

As stated in Section 10.31.2, surface water analytical results for Wetland 75 exceeded applicable 

water quality criteria for aluminum, iron, and the pesticide dieldrin. Application of surface water 

10-31-12 



Final Remedial Investigation Repon 
NAS Pensacola Site 41 

Section JO: Site-Specific Evaluations 
August 31, 2000 

chemistry results to the decision making matrix revealed a matrix score of " +" for surface water 

chemistry. 

Toxicity in Surface Water 

A chronic fathead minnow bioassay was also conducted at Wetland 75. The endpoints for this test 

were survival and growth, which is measured by weight. As with the sediment evaluation, the 

laboratory included a negative control by which to measure test performance, and to determine if 

the test meets acceptability criteria. 

Survival results are presented in Table 10-31-8. As can be seen in the table, survival results for 

the fathead minnow tests were 90 % for surface waters from Wetland 7 5. 

Noles: 
* 

Site 

Control (negative) 

Wetland 75 

Table 10-31-8 
Fathead Minnow Chronic Bioassay Results 

Wetland 75 Surface Waters 

% Survival 

100 

90 

Statistically significant difference from control population. 

Weight (mg) 

0.58 

0.44· 

Matrix Scoring 

Application of these results to the matrix revealed a matrix score of " - " for the fathead minnow 

test. Table 10-31-9 presents the interpretation of the matrix analysis for the Wetland 75 

surface water sample. Based on the results of the chemistry and toxicity data, condition number 3 

exists. This can now be applied to the Simplified Decision Flow Chart for Surface Water, as 

discussed in Figure 7-3. 
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Table 10-31-9 
Matrix Analysis Interpretation 

Wetland 75 Surface Water 

Site Water Chemistry Toxicity Test 

. Wetland 75 + 

Interpretation 

Contaminants are. not bioavailable . 

Condition number 3 denotes that Wetland 75 sediment is acceptable and no further action is 

recommended for surface water for this wetland. 

Survival and Growth of Macroinvertebrates Associated with the Benthic Environment: 

As discussed in Section 7, this assessment endpoint was evaluated using the sediment quality triad 

approach for chemistry, toxicity, and diversity analysis. Results are scored via the decision making 

triad, and the overall condition of the wetland for this assessment endpoint is determined. 

Sediment Chemistry 

Table 10-31-2 compares detected Phase IIB/III sediment concentrations to benchmark levels and 

lists calculated HQs for each parameter. As stated in Section 10.31.2, sediment analytical results 

for Wetland 75 exceeded sediment benchmark levels for gamma-BHC. Application of sediment 

chemistry results to the decision making uiad discussed in Section 7 .14 revealed a matrix score 

of " + " for sediment chemistry. 

Sediment Toxicity 

Sediment was collected at Wetland 75 for a chronic chironomid, Chironomus tentans, bioassay. 

The endpoints for this bioassay include survival, growth (which is measured by weight), and 

emergence. Chironomids are midges, small winged insects which spend the first portion of their 

lives developing in water as a larvae. A sub-lethal endpoint for this test is the emergence of adults 

from their larval state in water to becoming airborne and terrestrial. 
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The laboratory included a negative control by which to measure test performance. The negative 

control is expected to perform well and is one gauge in determining if a test can be deemed valid. 

The performance of the organisms in the negative control will determine if the test meets 

acceptability criteria. The negative control is also the only constant by which to gauge 

performance of the organisms, since solutions to be tested may have unknown characteristics. 

Survival results in the Chironomus tentans test were 83% for sediments from Wetland 75, as 

presented in Table 10-31-10. Application of these results to the decision making triad discussed 

Section 7 .14 revealed a triad matrix score of " - " for the chironomid test. 

Note: 

Site 

Control (negative) 

Wetland 75 

% Survival 

91 

83 

Table 10-31-10 
Toxicity Test Results 

Wetland 75 Sediment 

Weight (mg) 

2.7 

1.3' 

* Statistically significant difference from control population. 

Benthic Diversity in Sediment 

Emergence Triad Matrix Scoring 

50% 

50% 

Sediment samples were also sorted for benthic diversity. A species diversity of 2.50 was 

calculated for the Wetland 75 sediment sample. A total of eight organisms representing six species 

were collected at this location. Benthic diversity results and application to the triad matrix are 

presented in Table 10-31-11. Application of these results to the decision making triad discussed 

Section 7 .14 revealed a triad matrix score of " - " for the benthic diversity test. 

Note: 
* 

Table 10-31-11 
Benthic Diversity Results and Application to the Triad Matrix 

Welland 75 Sediment 

Statistically significant difference from control population. 
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Evaluation 

Table 10-31-12 presents the interpretation of the triad analysis for Wetland 75. Based on the 

results of the chemistry, toxicity, and benthic assessment data, condition number 3 exists. This 

can now be applied to the Simplified Decision Flow Chart for Sediments, as discussed in 

Figure 7-2. 

Site Sediment Chemistry 

We'tland75 + 

Table 10-31-12 
Triad Analysis Interpretation 

Wetland 75 Sediment 

Toxicity Test Benthic Assessment Interpretation 

Contaminants w~ not 6i03.~ailabfe. 

Condition number 3 denotes that Wetland 75 sediments are acceptable and no further action is 

recommended for sediment for this wetland. 

10.31.5 Wetland 75 Human Health Risk Assessment 

10.31.5 Wetland 75 

Section 10.31.1 provides a detailed description of Wetland 75 and the area surrounding this 

wetland. 

10.31.5.1 Samples Included 

Sediment 

041M7501 

Surface Water 

041W7501 

Fish Tissue 

04117501 
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Wetland 75 lies adjacent the easement along the north shoulder of Radford Road in an undeveloped 

portion of the base near the west gate entrance to NAS Pensacola. The wetland is fenced to the 

west and south, which restricts access to passersby. Though this area is accessible from the north 

by a dirt road, the wetland lies in a portion of the base where general access by the public is 

restricted. A lack of infrastructure near the site and its general proximity to Forrest Sherman Field 

may restrict the potential for future development of the area. The wetland does not support a 

recreational fishery. 

10.31.5.3 Fish Tissue COPCs 

Although prey fish samples were collected from this wetland, this pathway was not evaluated. As 

an isolated, freshwater wetland, this wetland does not support game fish. 

10.31.5.4 Sediment COPCs 

As shown in Table 10-31-13, no COPCs were identified. 

10.31.5.5 Surface Water COPCs 

As shown in Table 10-31-14, no COPCs were identified. 

10.31.5.6 Risk Summary 

No COPCs were identified following the screening comparisons described in Section 8 and 

presented above. As a result, no formal human health risk assessment was conducted for 

Wetland 75. 
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TABLE 10-31-13 
OCCURRENCE, DISTRIBUTION, ANO SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

Scenario TlfTlef1ame. Current and hture 

Medium: s~diment 
Exposure Medium: Sediment 
Expos'.ue Point: Wetland 75 Sediment 

(1) (1) 

M1n.imum Maximu Location of 
Minunl..lfTi Miil•imvl'n 

CASNumbu CJiemic;il Concentratio 
Qualifier Concernt;nion "' Unl\s U;odrTR>IT\ 

n Qualifier Com;enttation 

''°'" 4,4'-000 0.008 0.008 MG/KG 041M750101 

72559 4,4'-DDE O 005 0.005 MG/KG 041M750101 

50293 4,4'-DDT 0 002 J 0.002 J MGIKG 041M750101 

106445 4-Methylphenol 002 J 0.02 J MG/KG 041M750101 

58899 gemma-BHC (Undane) 0.003 J 0.003 J MG/KG 041M750101 

57541 Acetone 0,016 J 0.015 J MG/KG 041M750101 

7429905 Aluminum {Al) 1350 1350 MG/KG 041M750101 

7440393 Banum{Ba) 4 4 MG/KG 041M750101 

7440702 Calcium (Ce) 1300 1300 MG/KG 041M750101 

7440473 Chromium {Cr) 2.1 2.1 MG/KG 041M750101 

7440508 Copper (Cu) 0 B J O.B J MGiKG 041M750101 

7439896 Iron (Fe) 681 681 MG/KG 041M750101 

7439921 Lead (Pb) 7 7 MG/KG 041M750101 

7439954 Magnesium (Mg) 100 100 MG/KG 041 M75D10~ 

7439965 Manganese (Mn) 4.4 4.4 MG/KG 041M7501D1 

7439975 Mercury (HQ) 0.04 J 0.04 J MG/KG 041M7501D1 

7440020 Nickel (N1) 0.5 J 0.5 J MG/KG 041M750101 

7440097 Potassium {K) 27.9 J 27 9 J MG/KG 041M750101 

7782492 Selenium (Se) 1 J 1 J MG/KG 041M750101 

7440235 Sodium (Na) 30.2 J 30.2 J MG/KG 041M750101 

7440622 Vanadium iV) 2 2 MG/KG 041M750101 

7440666 Zinc (Zn) 17.5 17.5 MG/KG 041M750101 

(1) Minimumlmiilximum de'Lei;ted c:cncll!!nlJaUan 

(2) "'•ximurn o;;ancenb'atian uu·d n 1creening value. 

(3) Batll.graund 'J&iueti were not dll!;Vcloped forthit rn.edi.;i 

(4) P~G1 fa1 'lite irellpaner si;enano Ciilltuliltll!!d b;isi:d on equation$ and par•mele~ prese/'lled Ir, Seetion fl. af !:hill rep on 

(S) Retidel'lt!al 'IOil RSCt presented in Region Ill Ri,\·Bt1sed Concentration T ,;ibles, {USEPA, 1S!18), 

(6} RatiORllle Ccde111 Selection Re~'len 

De!Won Re,;i-son· 

Above Screenin~ Level'I (ASL} 

Below Scruning LPVe!'ll (BSL) 

B.;ick~round Lev~!• (BKG) 

No Tc•icily lnformt1tion (NTX) 

Enen\i,;il Nut.rirnt (EN) 

Deteo;lion 

F"requency 

1 I 1 
1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 
1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 
1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 
1 I 1 

1 I 1 

1 I 1 

,., 
Concenllatio 

Ran,de of Dfleclion 
limits 

Mun n Uu!dfor 
Sereenin!;' 

NAV 0.008 0.008 

NAV 0.006 0.006 

NAV 0.002 0.002 

NAV 0.02 0.02 

NAV 0 003 0.003 

NAV 0.016 0.016 

NAV 1350 1350 

NAV 4 4 
NAV noo 1300 

NAV 2.1 2.1 

NAV 0.B 0.8 

NAV 681 681 

NAV 7 7 

NAV 100 100 

NAV 4.4 4.4 

NAV 0.04 0.04 

NAV 0.5 0.5 

NAV 27.9 27.9 

NAV 1 1 

NAV 302 30.2 

NAV 2 2 
NAV 17.5 17.5 

Definiticne Defirntian'I 

"' 
(4) 

BackQtoun Adalucel"lt Site 
dValue Tr1npn1u:r PRG 

NIA 92 
N/A 65 

N/A 65 

NIA 1600 

N/A 17 
NIA 32000 

N/A 320000 

NIA 22000 

NIA NIA 

NIA 1600 

NIA 13000 

NIA N/A 

NIA 400 

NIA NIA 

NIA 15000 

N/A 95 

NIA 6300 

N/A NIA 
NIA 1600 

NIA N/A 

NIA 2200 
NIA 95000 

NIA"' Not Applicable 

NAV • Not Available 

Commercial 
Mainten;iiru:.e 

Worker PRG 

57 

41 

41 

2500 

11 
49000 

490000 

34000 

NIA 

2500 

20000 

NIA 

400 

NIA 

23000 

150 

9800 

NIA 
2500 

N/A 

3400 

150000 

COPC,. Chemical of Patf:'l"!tiii! Ccncem 

,., I 

Potential 
R11Jona!e 

COPC Contam1m ARARITBC 
Flag Delecticn 

Source 
Stlectio1 

c NIA NO BSL 

c NIA NO BSL 

c NIA NO BSL 

N N/A NO BSL 

c NIA NO BSL 

N NIA NO BSL 

N NIA NO BSL 

N NIA NO ESL 

N/A NO EN 

N N/A NO BSL 

N NIA NO BSL 

NIA NO EN 

N OSWER NO BSL 

N/A NO EN 

N NIA NO BSL 

N N/A NO BSL 

N N/A NO BSL 

NIA NO EN 

N NIA NO EN 

NIA NO EN 

N NIA NO BSL 

N NIA NO BSL 

ARAR!TBC • Applic;,;ible or Re!c-vet1nt and Appropriate Requlremsnl/ To Be Considered 

OSWER. •Office f:lf Solid Wnte and emergency Re .. poriu 

J = EttimatedVak.Je 

C • Cari:incill!'.r'lk: 

N NOf\tari;:lf\ogerYC. 
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NAS PENSACOLA SITE 41 

CAS 
Numbt!r 

7429905 

7440393 

7440702 

7439896 

7439954 

7439965 

7440097 

7440235 

7440622 

7440666 

60571 

Scenario Timeframe: Current and Future 

Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Wetland 75 Surface Water 

(1) 

Minimum 
Minimum 

Chemical Concentratio 
n Qualifier 

Aluminum (Al) 355 

Barium (Ba) 5.2 J 
Calcium (Ca) 6960 

Iron (Fe) 1490 

Magnesium (Mg) 1560 

Manganese (Mn) 35 

Potassium (K) 1790 

Sodium (Na) 12400 

Vanadium (V) 1 B J 
Zinc (Zn) 5.8 J 
Oieldrin 0.0031 J 

(1) Minimumlmaxirnurn detected concentration 

{2) Max1rnurn concentration used as screening value, 

(1) 

Location of 
Maximum Maximum 

Unrts. Maximum 
Concentration Quailfier Concentration 

'5!'.>0 UGIL 041W750101 

5.2 J UGIL 041W750101 

6960 UGIL 041W750101 

1490 UGIL 041W750101 

1560 UGIL 041W750101 

35 UGIL 041W750101 

1790 UGIL 041W750101 

12400 UGIL 041W750101 

1.8 J UGIL 041W750101 

5.8 J UGIL 041W750101 

0 0031 J UGIL 041W750101 

{4) PR Gs for !.rte trespasser scenario calculated based on equations and parameters presented in section 8 of this repor1 

Detection 
Frequency 

1 I 1 
1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 

1 I 1 
1 I 1 

\5) PRGs for commercial maintenance worker scenario calculated based on equations and pii!rii!meters presented in Seciian B of this report 

(6) Rationale Codes Selection Reason: Above Screening levels (ASL) 

Deletion Reason Betow Screening Levels (BSL) 

Background Levels (BKG) 

No Toxicity Information {NTX) 

Essential Nutrient (EN) 

Range of 
Detection 

limits 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

NAV 

(2) 

Concentration 
Backgroun 

Mean Used for 
Screening 

d Value 

355 ;;o:> NIA 

5.2 52 NIA 

6960 6960 NIA 

1490 1490 NIA 

1560 1560 NIA 

35 35 NIA 

1790 1790 N/A 

12400 12400 NIA 

1 8 1.8 NIA 

5.8 58 NIA 
0.0031 0.0031 NIA 

Definitions NIA= No1 Applicable 

NAV = Not Available 

(3) 

Adotescent Site 
Trespasser PRG 

120000 
8300 

NIA 

NIA 

NIA 

2400 

NIA 

NIA 

830 

36000 

0.14 

COPC Chemical of Potentlii!I Concern 

(4) 

Commercial Potential 
COPC 

Maintenance ARARITB 
Wor!(erPRG C Source 

Flag 

LOl.iUOO N NIA NO 

18000 N NIA NO 

NIA NIA NO 

N/A NIA NO 

NIA NIA NO 

5000 N NIA NO 

NIA NIA NO 

N/A NIA NO 

1800 N N/A NO 

76000 N NIA NO 

0.16 c NIA NO 

ARARn-BC:: Applicable or Releveal'lt and Appropriate RequiremenV To Be Considered 

J = Estimated Value 

c :r Carcinogenic 

N = Nom:arclnogenic 

(5) 

Rationale for 

Contaminant 
Delt!Ction or 

Selection 

ti::>L 

BSL 

EN 

EN 

EN 

BSL 

EN 

EN 

SSL 

BSL 

SSL 
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10.31.6 Conclusions 

Decision making triad evaluations conducted during the ecological risk assessment for sediment 

and surface water revealed that sediment and surface water are acceptable for Wetland 75. The 

HHRA found no COPCs for sediment or surface water. Fish consumption was not evaluated 

because this wetland, an isolated freshwater, does not support game fish. No further action is 

recommended for this wetland, although it was determined not be acceptable as a reference 

wetland. 
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11.0 CONCLUSIONS AND RECOMMENDATIONS 

The objectives of the Site 41 RI were to identify the nature and extent of contamination in sediment 

and surface water for all wetlands listed in Groups A-E. The following section summarizes the 

findings of the RI and makes appropriate recommendations. 

Table 11-1 summarizes the results of the sediment/surface water sampling, ecological risk 

assessments, and human health risk assessments for each wetland. The table: (1) lists each 

wetland by group; (2) denotes their color code; (3) lists the applicable Phase IIB/111 ecological risk 

assessment endpoints studied at each wetland; ( 4) lists the HHRA findings based on Phase llA 

sediment and surface water results; and (5) lists the recommendation for each wetland. A brief 

rundown of the findings are as follows: 

• Group A. Wetland 64 is recommended for NFA under the IRP. Contaminants in this 

wetland are related to storm water runoff and spills of petroleum products, and should be 

addressed under the base storm water program and the State of Florida petroleum program. 

• Group B. Wetlands 3 and 5A are recommended for NFA under the IRP. The ecological 

risks at these wetlands were found to be limited. Human health risks at these wetlands are 

considered to be low due to the restricted access to these areas by human trespassers. 

• Group C. Wetlands 4D, 15, 16, 18, and 63A are recommended for NFA under the IRP. 

The ecological risks at these wetlands were found to be limited. The HHRAs at these 

wetlands found no COCs at Wetlands 16 and 63A. Arsenic was found to be a sediment 

and/or surface water COC at Wetlands 4D, 15, and 18. However, these wetlands are 

located in restricted areas of the base and are not used for recreational swimming. The 

human health risks associated with these wetlands are therefore considered to be low. 

11-1 
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Amphipod Survivlll 
Grou Wetland % 

64-t}t 78* 
A 64 64-05 96 

64-06 74* 

B 5A NM 

B 3 NM 

c 4D 

c 15 

c 16 16-03 93 

c 18 AIB 18-Bl JOO 

D JOA 

D 5B 

D WI 

Table 11-1 
Conclusions ood Reconunerultltions 

NAS Pensacoltt Site 41 

Toxicity Results 

Neoothes Chironomid 
Survivlll./Growth Minnow Survivlll./Growth/Emergence 

% Survival/Growth % % 

64-t}t 100/94 
64-05 96185 NM NM 
64-06 88/100 

5A-04 
100/85 

5A-04 100/100175 
NM 5A-05 5A-

100174* 
5A-05 100/61.5*/50 

06 
97 51 

5A-06 831108°175 
79* 

NM 03-01 97.5/85 
03-02 83/!070/60 
03-07 91174*/70 

Wetlands 16/18 sampled to represent the Group C Wetlands 

Wetlands 16118 sampled to represent the Group C Wetlands 

16-03 100/94 NM 
16-03 

93/94/NM 

18-Bl 100/99 NM NM 

Wetlands 16/18 sampled to represent the Group C Wetlands 

Man-made drainage ditch with limited ecological receptors 

Man-made drainage ditch with limited ecological receptors 

Man-made drainage ditch with limited ecological receptors 

Non-jurisdictional by FDEP 

11-2 

Shannon­
Weiner 

Diversit Index 

64-04 = 2.424 
64-05 = 3.300 
64-06 2.635 

5A-04 2.560 
5A-05 = 3.164 
5A-06 = 2.425 

3-02 2.243 
3-07 1.921 

Represe1ued by 
Wetlands 16/18 

Represented by 
Wetlands 16/)8 

16-03 1.692 

18-Bl = 2:362 

Represeuted by 
Wetlands 16/18 

HHRA 
CO Cs 

Arsenic• 

Vinyl Chloride" 

Arsenic•b 

Arsenic" 

Arsenic"b 

NoCOCs 

Arsenic•b 

~oCOCs 

HHRA Risk 
&1inuites 

J .5E -6ad 

L94E -6"d 

2.9E -6•d 
8.8E-6bd 

l.7E -6"d 
2.7E-6"0 

l.15E _5•d 

l.24E-5bd 
l.85E-5 .. 
l .46E-51>e 

NoRGOs 
calculated 

6.9E -6•d 

NoRGOs 
calculated 

No COPCs-'no formal HHRA 

No COPCs-no fonnal lilIRA 

Same as 5A 

NoCOCs 
No RGOs 
calculated 

Recommendation 

NFA 

NFA 

NFA 

NFA 

NFA 

NFA 

NFA 

NFA 

NFA 

NFA 

NFA 



Group •... Wetland 

NA 12 

NA 

NA 

NA 

NA 5. 

NA 5, 

NA 63J\ 

7'2 

79 

W2 

Amphipod SurviYal 

'%) 

Nellnthes 
Survival/Growth 

(%) 

Toxicity Results 

Table 11·1 
Conclusions and Recommendations 

NAS Pensacola Site 41 

Minnow 
Survival/Growth(%) 

Chironomid 
Survival/Growth/Emergence 

(%) 

Man-made drainage ditch with limited ecological receptors 

Not a significant source of food, water, or habitat 

Not a significant source of food, water, or habitat 

Limited ecological rect:ptors-mt studied in Phase IIB/Ill 

Man-made drainage ditch with limited ecological receptors 

Detected parameters generally below benchmark/reference levels 

Detected parameters generally below benchmark/reference levels 

Contaminants not IR site related-not studied in Phase IIB/111 

Contaminants not JR site related-not studied in Phase IIB/III 

Contaminants not JR site related-not studied in Phase IIB/III 

Contaminants not IR site related-not studied in Phase IIB/III 

Contaminants not IR site related-not studied in Phase IIB/III 

Contaminants not IR site related-not studied in Phase IIB/III 

Contaminants not IR site related-not studied in Phase IIB/III 

Shannon­
Weiner 

Diversity Index 

Wetland 79 was filled under a Corps of Engineers pem1it aru.l uo longer exists 

Contaminants not IR site related-not studied in Phase IIB/III 

Not studied in Phase IIBnU 
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HORA 
COCs 

BEQs" 

HHRA Risk 
Estimates 

2.1E-6"d 

No COPCs-no formal HHRA 

No COPCs-no formal HHRA 

NoCOCs 
NoRGOs 
calculated 

No COPCs-no formal HHRA 

Arsenicb 

NoCOCs 

Arsenii:"b 

2.4E-6bd 

NoRGOs 
calculated 

I .3E-6"d 
2.45E-5bct 

2E-6"' 
5.6E-5b< 

No COPCs-no formal HHRA 

No COPCs-uo formal HHRA 

NoCOCs 
NoRGOs 
calculated 

No COPCs-no formal HHRA 

No COPCs-no formal HHRA 

No COPCs-no formal HHRA 

No COPCs-110 formal HHRA 

Meth. 
Chloridea 

l.6E-6ad 

Reconunendation 

NFA 

NFA 

NFA 

NFA2 

NFA 

NFA 

NFA 

NFA 

Suitable reference 
wetland 
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Group Wetland 

l\i:L J l 

NA 75 

Notes: 

Amphipod Sunival 
(%) 

33-01 92 
33-02 96 

NM 

Neanthes 
Sunival/Growth 

{%) 

921 
33-01 126Q 
33-02 100/ 

1190 

NM 

Table 11-1 
Conclusions and Reconunendations 

NAS Pensacola Site 41 

Toxicity Results 

Minnow 
Sunival/Growth {%} 

Not studied in Phase flBJJII 

Not studied in Phase IIB/III 

NM 

90176* 

Cbironomi.d 
Survival/Growth/Emergence 

(%} 

NM 

83/48*/50 

Color of text under Group/Wetland denOles whether the wetland is coded Red, Orange, or Blue. Reference wetlands are colored green. 
Toxicity results are shown as actual survival rates ( % ) . 
Growth(%) is calculated by comparing lo the bioassay exposed organism to the control organism performance. 
"' Indicates a statistically significant difference from the control organism. 
0 Indicates the organisms being tested out-performed !he control organisms for this category. 
BEQs Benzo(a)pyrene Equivalems. 
COC Cm1taminant of Concern. 
HHRA Human Health Risk Assessment. 
NA Not Applicable. 
NFA No further action. 
NM 
a 
b 

c 
d 
e 

Not measured. 
Sediment pathway COC/risk estimate. 
Surface water pathway COC/risk: estimate. 
Fish tissue COC/risk: estimate. 
Adolescent lrespasser scenario. 
Mainienance worker scenario. 
Subsistence fishenneu 

Shllllllon­
Weiner 

Diversity Index 

5.46 

2.5 

HHRA 
CO Cs 

NoCOCs 

HHRA Risk 
Estimates 

NoRGOs 
calculated 

No COPCs-no formal HHRA 

Pesl0 5E-&0·f 

Pest" No COPCs 

Recommendation 

Suitable reference 
wetland 

Suitable reference 
wetland 

Suitable reference 
wetland 

NFA 

l 
2 
3 

Wetland 64 is recommended for NFA under the IRP. Remedial activities at this wetland should be associated with the base storm water management program or !ht: State of Florida petroleum program. 
Wetland 12 is referred to the FDEP's petroleum program, as documented in the September 19-20, 19% Partnering Meeting Minutes. 
Wetlands are referred to the base because contaminants caru1ot be tied to an IR site. 

11-' 



Remedial Investigation Report 
NAS Pensacola Site 41 

Section 11: Conclusions and Recommendations 
August 31, 2000 

• Group D. Wetlands lOA, 6, SB, Wl, and 1 are recommended for NFA under the IRP. 

These wetlands are man-made drainage ditches with limited ecological receptors. Also, 

Wetland W 1 was declared non-jurisdictional by FD EP. Additionally, except for 

Wetland 1, the HHRAs for these wetlands found no COPCs/COCs. Risk estimates were 

calculated for BEQs in sediment at Wetland 1. However, due to the restricted access to 

human trespassers, the human health risks are considered to be low at Wetland 1. 

• Group E. Wetlands 48 and 49 are recommended for NFA under the IRP. Ecological risk 

assessment at these wetlands found no significant source of food, water or habitat for 

potential receptors. The HHRAs for these wetlands found no COPCs. 

• Wetland 12. Wetland 12 is a red-coded wetland that was not studied in Phase IIB/111 

because it has limited ecological receptors. The HHRA also found no COCs. However, 

potential impacts from the 1992 spill of petroleum contaminated bilge water into this 

wetland may still need to be addressed. As documented in the September 19-20, 1996 

Partnering Meeting Minutes, Wetland 12 is referred to the State of Florida's petroleum 

program. 

• Wetlands 13 and 17 are recommended for NF A under the IRP. Detected parameters were 

generally below benchmark/reference levels. 

• Wetlands 19, 52, 56, 57, 58, 63B, 72, and W2 are recommended for NFA under the IRP. 

These wetlands are referred to the base because their contaminants cannot be tied to an 

IR site. 

• Wetland 79. This wetland was an isolated, man-induced wetland at the south end of 

Site 6; an area used as construction debris landfill at the base. Under a Corps of Engineers 

11-5 
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permit issued to the Navy, this landfill was expanded over Wetland 79 during the 

1995 BRAC demolition at Chevalier Field. Although Wetland 79 has been filled, data 

from the former wetland is included in the Site 41 RI for completeness. 

Blue-coded wetlands were evaluated during the September 25 and 26, 1996 Partnering Meeting. 

As presented in Table 11-1 the wetlands were either approved for no further action or were 

referred to the base because the contaminants could not be tied to an IR site. 

11-6 
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